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T is not enough that Greek and Roman page, 

At stated honra, the sprightly hoy engage ; 

E'en in his pastimes he requires a friend, 

To warn, and teach him safely to unhend ; 

And leYyittg thus, and with an easy sway, 

A tax of profit from his very play. 

To impress a value, not to be erased, 

On moments, squandered else, and running all to waste. 

Cowrxn's Tirocinium, 



TO 

MICHAEL FARADAY, D.C.L. Oxon., F.R.S., . 

FULLSBIAir PBOFE8SOB lUf THE BOTAL IKSTITUTIOK, 
&C. &C. 

THIS VOLUME 

Is inscribed, not only in admiration of his great 
scientific discoveries, but in grateful acknowledg- 
ment of services more immediately relating to the 
design and object of the present work — that of 
implanting and cherishing an early love of Science, 
by enlisting under its banners the curiosity and 
imagination of youth, a plan which he has greatly 
promoted by the delivery of " Juvenile Lec- 
tures," alike remarkable for the happy selection 
and arrangement of their subjects, the winning 
familiarity of their style, and the striking and 
beautiful simplicity of their experimental illus- 
trations. 
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Tell me, gentle Reader, whether thou hast not 
heard of the box of Pandora, which was no sooner 
opened by the unhappy Epimetheus, than it gave 
flight to a troop of malevolent spirits, which have 
ever since tormented the human race. — Behold! 
— I here present you with a magic casket, con- 
taining a GENIUS alone capable of counteracting 
their direful spells. Perchance thou mayst say that 
its aspect but ill accords with the richness of its 
promised treasure ; so appeared the copper vessel 
found by the fisherman, as related in the Arabian 
tale ; but, remember, that no sooner had he broken 
its mystic seal, than the imprisoned genius spread 
itself over the ocean and raised its giant limbs 
above the clouds. But this was an evil and treach- 
erous spirit ; mine is as benevolent as he is mighty, 
and seeks communion with our race for no other 
object than to render mortals virtuous and 

To be plain, my young friends, \i ^[ou 
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already unriddled my allegory , his name is Pm 

LOSOPHY. 

In your progress through life, be not so vain as 
to believe that you will escape the evils with 
which its path is beset. Arm yourselves, therefore, 
with the talisman that can, at once, deprive ad- 
versity of its sting, and prosperity of its dangers; 
for such, believe me, is the rare privilege of phi- 
losophy. 

I must now take leave of you, for a short time, 
in order that I may address a few words to your 
parents and preceptors ; but, as I have no plot to 
abridge your liberties, or lengthen your hours of 
study, you may listen to my address without alarm, 
and to my plan without suspicion. Imagine not, 
however, that I shall recommend the dismissal of 
the cane, or the whip; on the contrary, I shall 
insist upon them as necessary and indispensable 
instruments for the accomplishment of my design; 
but the method of applying them will be changed ; 
with the one I shall construct the bow of the kite, 
with the other I shall spin the top. 

The object of the present work is to inculcate 
that early love of science which can never be 
derived from the sterner productions. Youth is 
laturally addicted to amusement, and in this item 
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his expenditure too often exceeds his allotted in- 
come. I have, therefore, taken the liberty to draw 
a draft upon Philosophy, with the ftiU assurance 
that it will be gratefully repaid, with compound 
interest, ten years after date. But to be serious ; 
those who superintend the education of youth, 
should be apprised of the great importance of the 
first impressions. Rousseau has said, that the 
seeds of future vices or virtues are more frequently 
sown by the mother than by the tutor; thereby 
intimating that the characters of men are often 
determined by the earliest impressions; and, of so 
much moment did Quintilian regard this truth, that 
he recommends to us the example of Philip, who 
did not sulSer any other than Aristotle to teach 
Alexander to read. In like manner those who do 
not commence their study of nature at an early 
season, will afterwards have many unnecessary 
obstacles to encounter. The difficulty of compre- 
hending the principles of Natural Philosophy fre- 
quently arises from their being at variance with 
those false ideas which early associations have im- 
pressed upon the mind; the first years of study are, 
therefore, expended in t^nlearning, and in clearing 
away the weeds, which would never have taken 
root in a properly cultivated soil. Writers on 



12 



TO THE READER. 



practical education have repeatedly advocated the 
advantages of the plan I am so anxious to enforce ; 
but, strange to say, it is only within a few years 
that any works have appeared at all calculated to 
afford the necessary assistance. In short, previous 
to the labours of Mrs. Marcet and Miss Edgeworth, 
the productions published for the purpose of juve- 
nile instruction may be justly charged with the 
grossest errors; and must have proved as destruc- 
tive to the mind of the young reader, as the book 
presented by the physician Douban is said to have 
been to the Grecian king, who, as the Arabian tale 
relates, imbibed fresh poison as he turned over 
each leaf, until he fell lifeless in the presence of 
his courtiers; or, to give another illustration, — as 
mischievous as the magic volume of Michael 
Scott, which, as Dempster informs us, could not 
be opened without the danger of invoking some 
malignant fiend by the operation. How infinitely 
superior in execution and purpose are the juvenile 
w^orks of the present century! — to borrow a meta- 
phor from Coleridge, they may be truly said to 
resemble a collection of mirrors set in the same 
frame, each having its own focus of knowledge, 
yet all capable of converging to one point. 

Allow me, friendly Reader, before I conclude 
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my address, to say a few words upon the plan and 
execution of the work before you. It is not in- 
tended to supersede or clash with any of the ele- 
mentary treatises to which I have alluded; indeed 
its plan is so peculiar, that I apprehend such a 
charge cannot be brought against it. The author 
originally composed it for the exclusive use of his 
children, and would certainly never have consign- 
ed it to the press, but at the earnest solicitations of 
those friends upon whose judgment he places the 
utmost reliance. Let this be received as an answer 
to those, who, believing that they can recognise 
the writer, may be induced to exclaim with Mene- 
demus in Terence, — Tantumne est ab re tud otii 
tibi aliena ut cures, eaque nihil qu(B ad te attinentV** 
Its French translatorf regrets that he is unable to 
give the name of the English author; while, by 
not withholding his own, he affords me the grati- 
fying opportunity of identifying M. Richard as the 
person to whom I am obliged for the ability with 
which he has executed a difficult undertaking. 

• ♦* Have you such leisure from your own afiairs 
To think of those that don't concern you 

•\ La Science Enseignde par lea Jeux, ImiHs de T Anglais, 
par T, Richard, Professenr de Math^matiques. JParis, d la 
Libraire Eticycloptdique de Roret, Rue Uautefeuille. 
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Addison I believe has said that '^a Pun can be 
no more translated than it can be engraved," I can 
therefore readily pardon the Professor for having 
lopped off at least three-fourths of my kite's iailj 
to say nothing of sundry other tales of mutilation ; 
it is true, indeed, that, as far as it was in his power, 
he has offered compensation by the introduction of 
many clever calembourgs and smart jeux-de-mots. 

It is scarcely necessary to offer any apology^ for 
the conversational plan of instruction ; the succiess 
of Mrs. Marcet's dialogues has placed its value 
beyond dispute. It may, however, be observed, 
that this species of composition may be executed 
in two different ways, either as direct conversation, 
where none but the speakers appear, which is the 
method used by Plato ; or as the recital of a con- 
versation, where the author himself appears, and 
gives an account of what passed in discourse, 
which is the plan generally adopted by Cicero. 
The reader is aware, that Mrs. Marcet, in her 
"Conversations on Philosophy," has adopted the 
former, while Miss Edgeworth, in her " Harry and 
Lucy," has preferred the latter method. In com- 
posing the present work I have followed the plan 
of the last-inentioned authoress. Its advantages 
over the more direct conversational st^le ^.^^^^x to 
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consist in allowing occasional remarks, wbicb come 
more aptly from the author than from any of the 
characters engaged in the dialogue. 

If scientific dialogues are less popular in our 
times than they were in ancient days, it must be 
attributed to the frigid and insipid manner in 
which they have too frequently been executed ; if 
we except the mere external forms of conversa- 
tioii, and that one character is made to speak, and 
the other to answer, they are altogether the same 
as if the author himself spoke throughout the 
whole, instead of amusing with a varied style of 
conrersation, and with a display of consistent and 
well-supported characters. The introduction of a 
person of humour, to enliven the discourse, is 
sanctioned by the highest authority. Caesar is thus 
introduced by Cicero, and Cynthio by Addison. 
In the introduction of Mr. Twaddleton and Major 
Snapwell, I am well aware of the criticisms to 
which I am exposed ; I have exercised my fancy 
with a freedom and latitude, for which, probably, 
there is not any precedent in a scientific work. I 
have even ventured so far to deviate from the 
beaten track as to skirmish upon the frontiers of the 
Novelist, and to bring off captive some of the artil- 
lery of Romance ; but if, by so doiiv^^l Vv?^ 
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hanced the interest of my work, and furthered the 
accomplishment of its object, let me entreat that 
mere novelty may not be urged to its disparage- 
ment. The antiquarian Vicar, however, will, I 
trust, meet with cordial reception from the classical 
student. As to Ned Hopkins, although he may 
not bear a comparison with William Summers, the 
fool of Henry VHI. — or with Richard Tarlton, 
who undumpished Queen Elizabeth at his plea- 
sure or with Archibald Armstrong (vulgo Archee) 
Jester to Charles, — yet I will maintain, in spite of 
the Vicar's censure, that he is a right merry fellow, 
and to the Major, and consequently to our history, 
a most important accessary. 

If it be argued that several of my comic repre- 
sentations are calculated, like seasoning, to stimu- 
late the palate of the novel-reader, rather than to 
nourish the minds of the younger class, for whom 
the work was written, I might, were I so disposed, 
plead common usage ; for does not the director of 
a juvenile fSte courteously introduce a few piquant 
dishes for the entertainment of those elder perso- 
nages who may attend in the character of a chape- 
rone? You surely could not deny me the benefit 
of such a precedent; and so, gentle Reader, in full 
confidence of your favour, I bid thee — Farewell! 
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• CHAPTER I. 
TOM Seymour's arrival from school. — description of 

OVERTON LODGE. THE HOROLOGE OF FLORA. A GEOLO- 
GICAL TEMPLE. A SKETCH OF THE PERSON AND CHARACTER 

OF THE REVEREND PETER TWADDLETON. MR. SEYMOUR 

ENGAGES TO FURNISH HIS SON WITH ANY TOY, THE PHILO- 
SOPHY OF WHICH HE IS ABLE TO EXPLAIN. MR. TWAD- 

DLETON's arrival and reception. HIS REMONSTRANCES 

AGAINST THE DIFFUSION OF SCIENCE AMONGST THE VILLAGB 
MECHANICS. — A DIALOGUE BETWEEN MR. SEYMOUR AND THE 
VICAR, WHICH SOME WILL DISLIKE, MANY APPROVE OF, AND 
ALL LAUGH AT. — THE PLAN OF TEACHING PHILOSOPHY BY 
THE AID OF TOYS DEVELOPED AND DISCUSSED. — MR. TWAP- 
DLIeTON's OBJECTIONS ANSWERED. — HE RELENTS, AND EN- 
GAGES TO FURNISH AN ANTIQUARIAN HISTORY OF THE VARI- 
OUS TOYS AND SPORTS. 

The summer recess of Mr. Pearson's school was not more 
anxiously anticipated by the scholars than by the numerous 
family of Seymour, who, at the commencement of the year, 
had parted from a oeloved son and broti^er for the first time. 
As the season of relaxation approached, so did the inmates 
of Overton Lodge (for such was the name of Mr. Seymour's 
seat) betray increasing impatience for its arrival. The three 
elder sisters, Louisa, Fanny, and Rosa, had been engaged 
for several days in arrangmg the litde study which their 
brother Tom had usually occupied. His books were care- 
fully replaced on their shelves, and bimches of roses and 
jasmines, which the alSecticHiate girls had culled from the 
finest trees in the garden, were tastefiilly dispersed through 
the apartment; the festoons of blue nbands, with which 
they were entwined^ at once announced ftiBUva^N^^ ^ 
work of graceM bandBj impelled by light ^eai\s', «jCkdL«^«rj 
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ll()\v»»r niiirhl In? said to reflect from its glowing petals the 
rtinilivs with which it liail been collected and arranged. At 
ItMii^th the happy day arrived : a post-chaise drew up to the 
ijate, and Tom was once again lolded in the aims of his 
afIl*(-tionate and deliirhted parents. The little group siir- 
roiUKUid th(»ir Unloved brotner, and welcomed his return 
witli all th(» warmth and artlessness of juvenile sincerity. 

VV<»11,** said Mr. Seymour. if the improvement of your 
mind cornispomls with that of your looks, I shall inaeed 
hdVii reason to coni^ratulate myself upon the choice of your 
school. But have you brought me any letter from Mr. 
Pi'arson ? ^- 1 have, - ' replied Tom, who presented his father 
whli a note from his master, in which he had dwelt, in hi^ 
t(<rms of commendation, not only upon the ^neral conduct 
of Ids pupil, but upon tlie rapid progress which he had made 
ill his cla.*»sical studies. 

My dearest boy,'* exclaimed the delighted father, "lam 
more than repaid tor the many anxious moments which I 
have passed on your account. I find that your conduct has 
giv<Mi the highest satisfaction to your master; and that jom 
good-nature, generosity, and, above all, your strict adherence 
to truth, have ensured tne love and esteem of your school- 
fellows." Tliis gratifying report brought tears ot joy into the 
eyes of Mrs. Seymour ; Tom s cheek glowed with the fe^Ung 
of conscious merit; and the sisters interchanged looks of 
mutual satisfaction. Can there be an incentive to industry 
and virtuous conduct more powerful than the exhilarating 
Hniiles of approbation which the school-boy receives frx)man 
affectionate parent ? Tom would not have exchanged his 
feelings for all the world, and he internally vowed that he 
would never de^-iate from a course that had been productive 
of so much happiness. 

" But come,^' exclaimed Mr. Seymour, "let us all retire 
into tlie library. I am sure that our dear fellow will be ^ad 
of some refreshment after his journey." 

We shall here leave the family cmjle to the undisturbed 
enjojTnent of their domestic banquet, and invite the reader 
to accompany us in a stroll about the grounds of this beau- 
tiful and secluded retreat. 

We are amongst those who believe that the habits and 
character of a family may be as easily discovered from the 
rural taste displayed in the grounds which surround their 
habitation, as by any examination of the j^rominences on 
ihelr headS; or of the lineaments m ^hevt "ftsyw 
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vividly is the decline of an ancient race depicted by the 
chilling desolation which reigns around the mansion, and 
the rank weed which insolently triumphs over its fading 
splendour ; and how equaUv expressive of the peaceful and 
contented industry of the thriving cottager, is the well-cul- 
tivated patch which adjoins the humble dwelling, around 
whose rustic porch the luxuriant lilac clusters, or the aspirins 
woodbine twmes its green tendrils and sweetly-scented 
blossoms! In like manner did the elegantly disposed 
grounds of Overton Lodge at once announce the classic taste 
and fostering presence of a refined and highly cultivated 
family. 

The house, which was in the Ionic style of architecture, 
was situated on the declivity of a hill, so that the verdant 
lawn which was spread before its southern front, after re- 
taining its level for a short distance, sentl]^ sloped to the 
vale l^neath. and was termiaated by a luxuriant shrubbery, 
over which tne eye commanded a range of fair enclosures, 
beautified by an irregularly undulating surface, and inter- 
spersed with rich masses of wood. The uniformity of the 
lawn was broken by occasional clumps of flowering shrubs, 
so artfully selected and arranged, as to afford all the varied 
charms of contrast; while, here and there, a lofty elm flung 
its gigantic arms over the sward beneath, and cast a deep 
shade, which enabled the inhabitants of the Lodge to enjoy 
the air, even during the heat of a meridian sun. The shrub- 
bery, which occupied a considerable portion of the valley, 
stretched for some distance up the westem part of the hill ; 
and, could Shenstone have wandered through its winding 
paths and deep recesses, his own Leasowes might have 
suffered from a comparison. Here were mingled shoibs of 
every varied dye ; the elegant foliage of white and scariet 
acacias was blended with the dark-green4eaved chestnut ; 
and the stately branches of the oak were relieved by the 
gracefully pendulous boughs of the birch. At irregular in- 
tervals, the paths expanded into verdant glades, in each of 
wluoh the bust of some favourite poet or philosopher an- 
nounced the genius to which they were severally conse- 
crated. From a description of one or two of these seques- 
tered spots, the reader wiU readily conceive the taste displayed 
iaall. 

After winding, for some distance, through a i^tk %ft 
closely interwoven with shrubs and tieea, Uia.X. ^ 
sunbeam could struggle throu^ the ioliiagje) «i ^•e^scv 
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burst through the gloom, and displayed a beautiful marUe 
%ure, which had been executed by a Roman artist, repre- 
senting Flora in the act of being attired by Spring. It was 
placed in the centre of the expanse formed by the retiring 
trees, and at its base were flowering, at measured intervals, 
a variety of those plants to which Linnsus has given the 
name of EqutnodicUjlowerSj since they open and close atcer^ 
tain and exact hours of the day, and thus by proper arrange- 
ment constitute the Horologe of Flora (l)*, or Nature's 
time-piece. It had been constructed, under the direction of 
her mother, by Louisa Seymour. Tne hour of the day at 
which each plant opened, was represented by an appropriate 
figure of nicely trimmed box ; and these, being arranged in 
a circle, not only fulfilled the duty, but exhibited the appear- 
ance of a dial. 

From this retreat several winding paths threaded their 
mazy way through the deep recesses of the wood; and the 
wanderer, quitting for a while the blaze of day, was re- 
freshed by the subdued light which everywhere pervaded 
the avenue, except where the hand of taste had, nere and 
there, turned aside the boughs, and opened a vista to bring 
the village spire into view, or to gladden the sight by a rich 
prospect of me distant landscape. After having descended 
for some way, the path, losing its inclined direction, pro- 
ceeded on a level, and thus announced to the stranger his 
arrival at the bottom of the valley. What a rich display of 
woodland scenery was suddenly presented to his view! 
A rocky glen, in which large masses of sandstone were 
grouped with picturesque boldness, terminated the path, and 
formed an area wherein he might gaze on the mighty sylvan 
amphitheatre, which gradually rose to a towering height 
above him, and seemed to interpose an insuperable barrier 
between the solitude of this sequestered spot and the busy 
haunts of men : not a sound assailed the ear, save the mur- 
mur of the summer breeze, as it swept the trembling foliage, 
or the brawling of a small mountain stream, which gushea 
from the rock, and, like an angry chit, fretted and fumed as 
it encounterea the obstacles thiit had been raised by its own 
impetuosity. This was the favourite retreat of Mr. Sey- 
mour, and he had dedicated it to the genius of geology; 
here nad he erected a temple to the memory of Werner, 
and every pillar and ornament bore testimony to the refinea 
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taste of its architect. It consisted of a dome, constructed of 
innumerable shells and corallines, and surmoimted by a 
marble figure of Atlas, bearing the globe on his shoulders, 
upon which the name of Werner was inscribed. The 
dome was supported by twelre pillars of so singular and 
beautiful a construction as to merit a particular description : 
the Corinthian capital of each was of Pentelican marble; 
the column consisted of a spiral of about six inches in 
breadth, which wound round a central shaft of not more 
than two inches in diameter; upon this spiral were placed 
specimens of various rocks, of such masses as to fill up the 
outline, and to present to the eye the appearance of a sub- 
stantial and well-proportioned pillar. These specimens 
were arranged in an order corresponding with their ac- 
knowledged geological relations; thus, the LUuvicU produc- 
tions occupied the higher compartments: the Primitwe 
strata, the lower ones; and the Secondary, and Th-ansition 
series found intermediate places. The tessellated floor pre- 
sented the different varieties of marble, so artfully inter- 
spersed as to afiord a most harmonious combination; the 
ZPnicolmred, variegated, Madreporic, the LumadieUay Cipo- 
linOj and Breccia marbles, were each represented by a 
characteristic and well-defined specimen. The alcoved 
ceiling was studded with Rock Crystal, calcareous StalaC' 
tites, and beautiful Calcedonies. A group of figures in basso 
relievo adorned the wall which enclosea about a third part 
of the interior of the temple, and its subject gave evidence 
of the Wemerian devotion of Mr. Seymour; for it repre- 
sented a contest between Pluto and Neptune, in which the 
watery god was seen in the act of wresting the bumii^ 
torch from the hand of his adversary, in order to quench it 
in the ocean. Mr. Se3anour had studied in the school of 
Freyburg, under the auspices of its celebrated professor; 
and,' like all the pupils of Wemer, he pertinacioiily main- 
tadned the aqueous origin of our strata. But let us return to 
the happy party at the Lodge, whom the reader will remem- 
ber we left at their repast. This having been concluded, 
and all those various subjects discussed, and questions 
answered, which the school-boy, who has ever felttiie satis- 
faction of returning home for the holidays, will more easily 
conceive than we can describe. Tom inquired of his father, 
whether his old friend, Mr. Twaddleton, the vicas CHe^- 
ton, was well, and at the Parsonage, "lie ojiv^fe^^'' 
said Mr. Seymour, " and so anxious \o see ^ou, 
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paid several visits, duiinsr the morning, to inqoire whedier 
you had arnved. Depend upon it. that many hours will not 
elapse before you see him/- 

in that wish'did Tom and the whole juvenile party heaitily 
concur : for the vicar, notwithstanding his oddities^ was the 
most affectionate creature in existence, and never was he 
more truly happy than when contributing to the innocent 
amusement oflus little ^-pla^maiesS^ as he used to call Tom 
and his sisters. 

It may be here necessarv to present the reader with a short 
sketch of the character of a person, who will be hereafter 
found to perform a prominent part in the little drama of 
Overton Lodire. 

The Rev. Peter Twaddleton, Master of Arts, and Fellow 
of the Society of Antiquaries, for we must introduce him in 
due form, was about fifty six years of age, twenty of which 
he had spent at. Cambridge, as a resident Fellow of Jesus 
College. He had not possessed the vicarage of Overton 
above eight or nine years: and. although its value never ex- 
ceeded a hundred and eighty pounds a year, so limited were 
his wants, and so firugal his nabits, that he generally con- 
trived to save a considerable sum out of his income, in order 
that he might devote it to purposes of charity and benevo- 
lence : his charity, however, \vas not merely of the hand, 
but of the heart 5 distress was unknown in *his village; he 
fed the hungry , nursed the sick, and cheered the unfortunate ; 
his long coUegiate residence had imparted to his mind se- 
veral peculiar traits; and a certain stiffness of address and 
quaintness of manner which at once distinguish the recluse 
from the man of the world; in short, as Shakspeare ex- 
presses it, was not hackneyed in the ways cf men." 
His face was certainly the very reverse to ever)rtmng that 
could be considered ^'good-looking," and yet, when he 
smiled, there was an animation that redeemed the other- 
wise harsh expression of his angular features j so benevolent 
was this smile, it was impossible not to feel that sentiment 
of respect and admiration which the presence of a superior 
person is wont to inspire : but his superiority was rather that 
of the heart than of the head ; not that we would insinuate 
any deficiency in intellect, but that his moral excellences 
were so transcendent as to throw into the shade all those 
mental qualities which he possessed in common with his 
dsM. He entertained a singular aveieion. to the mathe- 
JtuUwBf a prejudice which we are inclined to leiei 



MADS SCIENCE IN EARNEST. ^ 31 



s^ppointznent in the senate-house ] for, although he was known 
at Cambridge as one of those pale beings m spectacles and 
cotton stockings/' commonly called reading men,^^ yet, 
after all bis exertions, he only succeeded in obtaining the 
wooden spoon," an honour which devolves upon the last 
of the junior optimes," Whether his failure arose from an 
exuberant or a aeficient genius, or, to speak phrenohgicaUy, 
from an excess in his number of bumps, or a defect in his 
bunm cf numbers, we are really unable to state, never hav- 
ing nad an opportunity of verifying our suspicions by a ma- 
nual examination of nis cranium ; he was, however, well- 
read in the classics, and so devoted to the works of Virgil, 
thsR he never lost an opportunity of quoting his favourite 
poet; and, although these quotations, vented in mangled 
forms, too generafly pervaded his conversation, they were 
sometimes apposite, and now and then even witty. Not- 
withstanding, however, the delight which he experienced in 
a lusus verbarum in a leamed language^ of such contradic- 
tory materials was he composed, that nis antipathy to an 
English pun was so extravagant as to be ridiculous. This 
peculiarity has been attributed, but we speak merely from 
common report, to a dis^st which he contracted for that spe- 
cies of spurious wit, during his frequent intercourse with the 
Johnians, a race of students who have, from time immemo- 
rial, been identified with the most profligate class of punsters; 
be this, however, as it may, we are inclined to beueve that 
a person who resides much amongt those who are addicted 
to this vice, unless he quickly takes the infection, acquires a 
sort of constitutional insusceptilwlity, like nurses, who pass 
their lives in infected apartments with perfect safety and im- 
punity. His favourite, and we might add his only pursuit, 
beyond the circle of Ins profession, was the study of anti- 
qmties ; he was, as we have, afready stated, a FeUow of the 
Society of Antiquaries ; had collected a very tolerable series 
of ancient coins, and possessed sufficient critical acumen to 
distinguish between Attic (erugo and the spurious verdure 
of Ibe modem coimterfeit. In short, he was a keen archseo- 
logical mouser of the genuine breed, rejoicing in dusty nooks 
and damp mysterious cells. Often had he undertaken an 
expedition of a hundred miles to inspect the interior of an 
ancient barrow, or to examine the mouldering fragments of 
some newly-discovered monument: indeed, like the con- 
noisseur in cheese, blue-mould and decay -weie \"aNav5s>Xa 
objectB of bid taste j and the sure passports \o 
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ill' <<f-jii-«Mi all livinp te^timonr. bat tba: of wonns and mag- 
A froin with the head of a iimg soreieign paaeed 
tfiffiyri ill'* iisiwU with a« linle resistance as water tnrough 
a i-.ifrvc. Iiiji hff :rnir-pcd the head ox an Antonine or Otho widi 
iri»:iii;ilil<* arid r(;l(;iitle«.« airance. Mr. Twaddletoo's fignie 
\ft\ th<r rriiddlu stature, and was so einremelT slender 



•.v:i>» iMij:illy drr;ss<;d in an old-iashioned sail of black cloth, 
i-'f 1^1 fif :i hiiitrl(*-hrea'(ted coat, with a landing collar. 
:i!i<l 'li'i'ji rrirriprrhfMisive culf:*. and a flapped waistcoat : but 
.-.'I :i A 1, '.vardly (lid tluv-e vestments conform with the contour 
n\ In • J MM -Oil, tlijit w<i miz^ht have sai^x»ed them the pp>- 
< I lift 1 0:1 (ff tlioMf! Iw'ipiitan tailors who wroosht by maihema- 
;fiiii«'i|>l(!M, and hdd in sovereign contempt the illiteiate 
\.i -.liifiiMT'^ wiuf d«>(*mfMl it necessary- to measure the forms of 
fhi'M f 11 ■unnvrH: althoui^h it was wtiispered bv certain censo- 
ii'Mi^ :^|iin t(!rH in tin; villai^e that the aforesaiSl mathematical 
.ifti -i-. wi'h; ImMIit ju^quainted with the angles of the Seven 
than with thff stpuirtH of the west end. The y faulher 
fM\tt\\ u*t\ that virar'rt annual journey to London, which 
Ml ttiiih \vti>4 iiiidi'rtaken with no other objects than those of 
atti'iMliii^ th«; annivnrHary of the Societ}' of Antiquaries, on 
(ii'di 'f'H day, and of inspecting the cabinets of his old 
rnMiy. !h<! ('<fh;liratiMl uuidallist of Ta^istock-street. was for 
\\m* laii'lalih* jMirjKi.sf! (if rnoruiting his wardrobe. If the afore- 
hai'l niat. with itH Htrai(i(lini^ and disproportioned suburbs. 
|f<i>"i(Mt4i'd an ainplitudt; of dimensions which ill-accorded 
with 1h(f Hl(!iid(*r wantrt of his person, this misapplied liber- 
ality wan inniM than conipiMiKated by the rigid economy ex- 
hitiiiiMl in thif 7i<r//i«r part of his costume, which evidently had 
not i»('(*n di*Hii{niMl hy a contemporary artisan; not so his 
Hho(*s, which, for thn ;urommodation of those unwelcome 
jiaraHitfjM, vnli^arly <'.alli»«l cornsj were constructed in the form 
oi a liattlfMlon;, and dis))hiye(I such an unbecoming quantity 
of h'atlMjr, that, as Nc«l Hopkins, a subaltern wit of the vil- 
laj((! alifhonMH, ol)M(!rv(5d, ^'however economical their parson 
xniKht ajiiMtar, ho was undoubtedly supported in eoctrava- 
f^nncc^' Nor did tho natural association Detween tithes and 
^•cofri-lMijjrs^^ o.s(;apo his observation, but was repeated with 
varion.-* other allusions of e(iual piquancy, to the no small 
annriyanct} of the reverend gentleman, and, as he declared, 
to th<j disparagement of his cloth. 

After the sociid repast had been concluded, Tom proposed 
a ramble through the shrubber}". He was anidoxiLa to leviait 




of a tall man. He 
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ihe sceiie of his former sports ; and Louisa readily met his 
wishes, for she was also desirous of showing him the botani- 
cal dock, which had been plamied and completed since his 
absence. Mr. Seymour accompanied his children, and, as 
they walked across the lawn, Tom asked his father whether 
he remembered the promise he had made him on quitting 
home for school, that of famishing him with some new- 
amusements during the holidays. 

"I perfectly remember," said his father, "the promise to 
which you allude, and I hope that you equally well recollect 
the conditions with which it was coupled. When your 
mamma gave you a copy of Mrs. Marcet's instructive Dia- 
logues on Natural Philosophy, I told you that, after you had 
studied the principles whicn that work so admirably explains, 
you would have but litde difficulty in understanding the 
philosophy of toys, or the manner m which each produced 
Its amusing effects ; and that, when the midsummer holidays 
commenced, I would successively supply you with a new 
amusement, whenever you could satisfactorily explain the 
principles of those you already possessed. Was not that our 
contract 

" It was," exclaimed Tom, with great eagemess; "and I 
am sure I shall win the prize, whenever you will try me, 
and I hope my mamma and sisters will be present." 

"Certainly," replied Mr. Seymour, "and I trust that 
Louisa and Famiy, who are of an age to understand the 
subject, will not prove uninterested spectators. John, too, 
will profit by our scheme ; for, as I shall necessarily require, 
for illustration, certain toys which can scarcely aiiord any 
amusement to a boy of your age and acquirements, it is but 
fair that they should be transferred into his hands our little 
philosopher, Matthew, will also, I am sure, enter into the 
spirit of our pastimes with the greatest satisfaction." 

"Thank you! thank you! dear papa," was simultaneously 
shouted by several voices, and tne happy children looked 
forward to the morrow with that mixed sensation of impa- 
tience and delight which always attends juvenile anticipa- 
tions. 

On the following moming, the vicar was seen approaching, 
and Tom and his sisters immediately ran forward to greet 
him. 

" My dear boy," exclaimed the vicar, " I am truly rejoiced 
to see you ; — when did you arrive from «ic\voo\'\ — ^lAss^ ^o^^ 
on VirgiU — Hey, my hoyi — You irmsX \>e ^eXA!^^^'^^ 
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the iirreat Maiituan banl: — now confess you little Trojan, 
can you eat a chee:«ecake without bein<T reminded of the 
Harpy's prophecy, and its fultilment, as discovered by young 
Atjcanius : — 

fleas! etiam Mciuaj con«umimtu ? inquit Iu1ii«. 

JKm. Tii. II& 

But, bless me. how amaziniily you have grown ! and how 
healthy you l(X>k!'' Tom took advantage of this pause in 
tlie vicar's aildress, which had hitherto Ho wed in so unin- 
terrupteil and rapid a stream as to preclude the possibility 
of any reply to his c^uestions. to inform him that his fieither 
was on the lawn, and desirous of seeiiur him. 

**Mr. Twaddleton," exclaimed Mr. Seymour, "you are 
just in time to witness the commencement of a series of 
amusements, which I have proposed for Tom's instruction 
durhij; the holidays." 

•* Anmsement and instruction,-' replied the vicar, are 
not synonymous in my vocabularv : urdess, indeed, they be 
applied to" the i^lorious works of Virgil ; but let me hear your 
scheme." 

I have lonjr thoiurht,'^ said Mr. Seymour, -'that all the 
tirst priiicinles of natural philosophy muiht be easily taught, 
and l>eautiVullv illustrated, by the common toys wliich have 
been invented for tlie amusement of youth.- ' 

** A fi«r for your philosophy !"' was the unceremonious and 
I'hillinfi reply of the vicar. What have boys.*- continued 
he, '* to do with philosophy I Let them learn their gram- 
mar, scan their hexameters, and construe Virgil : it is time 
enou;j;h to intlict upon them the torments of science after 
their names liave been entered on the University boards.*' 

" I ililier from vou entirely, my worthy friend; the princi- 
ples of natural philosophy cannot be too early inculcated, 
nor can they be too widely ditfused. It is surely a great object 
to eu«r*^e the prepossessions on the side of truth, and to 
direi't the natund curiosity of youth to useful objects." 

lloity toity I'' exclaimed the reverend gentleman: such 
principles accord not with my creed : heresy, downright 
neresy ; that a man of your excellent sense an j intelligence 
can bo so far deceiveil ! But the world has run mad ; and 
much do I grieve to find, that the seclusion of Overton 
Lodge has not secured its inmates from the infection. I 
came here, Mr. Seymour, to receite your sympathy, and to 
profit by your counsel ; but, alas I aiaa\ \ \\2tv«> iaj\^TL 'ydNq 
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the camp of the enemy; ^ Mtdios dehpsus in hostesj^ as Viigil 
has it." 

"You astonish me — what can have happened?" asked 
Mr. Seymour. 

" There is Tom Plank, the carpenter," said the vicar, 
" soliciting subscriptions lor the establishment of a philoso- 
phical society. I understand that this mania — for by what 
other, or more charitable term can I express such conduct? 
— has seized this deluded man since his retum from Lon- 
don, where he has been informed that all the ^ hewers of 
wood and drawers of water^ are about to associate them- 
selves into societies for the promotion of science. Prepos- 
terous idea ! as if a block of wood could not be split without 
a knowledge of the doctrine of percussion ; a pail of water 
drawn from the well without an acquaintance with hydro- 
statics ; nor a load securely carried without solving aproolem 
to determine its centre ol gravity; but, as I am a Christian 
priest, I solemnly declare, that I grieve only for my flock, 
and raise my feeble voice for no other purpose than that of 
scaring the wolf from the fold ; to be angry, as Pope says, 
would be to revenge the faults of others upon ourselves ; 
but I am not angry, Mr. Seymour; I am vexed, sorely 
vexed." 

" Take it not thus to heart, my dear vicar," replied his 
consoling friend; " ' Solve metus,^ as your poet has it. Sci- 
ence, I admit, is both the PaUas and Pandora of mankind : 
its abuse may certainly prove mischievous, but its sober ana 
well-timed application cannot fail to increase the happiness 
of every class of mankind, as well as to advance and im- 
prove every branch of the mechanical arts : so thoroughly 
am I satisfied upon this point, that I shall subscribe to the 
proposed society with infinite satisfaction." 

" Mr. Seymour ! Mr. Seymour I you know not what you 
do. Would you scatter the seeds of insubordination? ma- 
nure the weeds of infidelity? fabricate a battering-ram to 
demolish our holy church? Such, indeed, must be 2ie efiect 
of your Utopian scheme; for truly may I exclaim with the 
immortal Maro — 

.... in nostros fabrieata e«t machina muros.*** 
" Come, come, my good friend, all this is declamation 
without argument," said Mr. Seymour. 

- * "i4n engine's raised to batter dov^n out 
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Without aigument ! Many are the sad instances which 
I could adduce in proof of the evil effects which have already 
ttr<TU(»(i from this abominable system. I am not in the 
Jmliit, Hir, of dealing in empty assertion ; already has the 
uforHHdid Tom Plai3c ventured to question the classical 
kiiowlud^e of his spiritual pastor, and, as I understand, has 
op«iily avowed himself, at the sixpenny club, as my rival in 
aiilitjiiuriiui pursuits." 

*'Aii(l why should he not?" said the mischievous Mr. 
HttVHioiir; warrant you he already possesses many an 
aid Muw ; ay, and of a very great age, too, if we may judge 
fi'inn \\m hnui of its teeth.^^ 

Hui iug thiH remonstrance, Mr. Twaddleton had been oocu- 
[iimi in whirling; round his steel watch-chain with incon- 
utjivHliln mpitlity, and, af^er a short pause, he burst out into 
Uiti hilliiwiug exclamation : — 

^' \V(u1hy Mr! if you persist in asserting, that a man 
wUobb (KH^U|)ation is to plane deal boards is prepared to dive 
iiUi) tliH tttu^red mysteries of antiquity, I shall next expect to 
liMiir timt" — 

That your friend^ the carpenter, knows a good <fea/," 
mm{ Mr. Seymour, interrupting the vicar; "that he is a 
rcinunarian, for he mend?* fftiles; a wit, since he is a clever 
and at railing; and as to his antiquarian pretensions, com- 
pare them with your own ; you rescue saws from the dusij 
while he obtains duut from his saws.^^ 
" What nuuJness has seized my unfortunate friend ? 

Infdii! qnm tuntu animum dementia cepit? 

as Virgil has it*: — But Ifrt it pass, let it pass, Mr. Seymour; 
niy profession nas tauf<ht me to bear with humility and pa- 
tience the contempt and revilings of my brethren ; I forgive 
Tom Plank for his presumption, as in that case I alone am 
the sufferer ; but I say to vou, that envy, trouble, discon- 
tent, strife and poverty, will be the fruits of the seeds vou 
Would scatter. I verily lielieve, that unless this ^ marcn of 
Vitellect ' as it has l)een termed, is speedily checked, Over- 
tPn, in less than twelve months, will become a deserted 
TjUage ; for there is scarcely a traaesman who is not already 
QWlracted bv some visionary scheme of scientific improve- 
Q^t, that leads to the neglect of their occupations, and the 
duAlDation of the honest earnings which their more prudent 
accumulated; ^ MtSjora pii docoerc paTenies,^ ^ 
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the poet has it. What think you of Sam Corkingtoii; who 
proposes to erect an apparatus in the crater of Mount Vesu- 
vius, in order to supply every city on the continent with heat 
and light : or of Biuy Spooner, who is about to establish a 
dairy at Smtzbergen, that he may fumish all Europe with 
ice-cream from the milk of whales ? ^ 0, viveret Democritus P " 

"I readily admit," said Mr. Se3n[nour, ^'that five-and- 
twenty years ago I might have denounced such schemes as 
the pnantoms of a disordered brain; but in these days, 
when science has realized the fairy wonders of romance, 
and the productions of the mechanist and electrician have 
actually surpassed the wild imaginings of the poet, when 
we have engaged the lightning to carry our messages, and 
the sun to paint our portraits, we must pause, my dear vicar, 
before we reject any proposition, however, startling, as ab- 
surd and impracticafcle-" 

The vicar, however, was not to be so appeased, and was 
preparing to proceed with an Mneiad of looes, when the epic 
thread was suddenly snapped asunder by the explosion of 
a most audacious pun, which although it tumed the direc- 
tion, did not dimmish the violence of the vicar's indigna- 
tion. 

"Mr. Sejrmour," exclaimed the incensed gentleman, "I 
perceive you are determined to meet my remonstrances 
with ridicule : when I had hoped to bring an argument inca- 
pable of refutation, ^TUm varuB iUudunt pesteSj' as Virgil 
has it" 

"Pray, allow me to ask,^' said Mr. Se3n[nour, "whether 
my pons or your quotations better merit that tide?" 

"That you shomd compare the vile practice of punning 
with ihe elegant and refined habit of conve3rinff our ideas 
by classic symbols, does indeed surprise and disturb me. 
Pope has said that words are the counters by which men 
represent their thoughts; the plebeian," continued the vicar, 
"selects base metal for their construction, while the scholar 
forms them of gold and gems^ dug &om the richest mines 
of antiquity. Sut to what vile purpose does the punster 

E restitute such counters? Not for the interchange of ideas, 
ut, like the juggler, to deceive and astonish by acts of 
legerdemain."' 

"How fortunate is it that you had not lived in the reign 
of King James !" remarked Mr. Sejrmour ; foe that «x\!gQj3NL 
monarchy as you may. perhaps, rememoet, maA^ N«rj 
bisbops wbo had not mxxa signalized themseVve^.^^ 
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I'm pfiKfiv fiiir rnr<« \fy quibbles and qnirkd did well 
liMi-nriif fiirrr \vb/i ofnivht to deceive our ^iide:* and blind 
niir pvi'-ori tho (Kitron of piiri.'i and the believer in wioch- 
rcitt •wT'' -iiitfihlv iifiilfMl,'" replied the vicar. 

\V«*II <nirl iVlr. Seymour; '-sui this is a sabect npoc 
■••-iK-li 1^ lik#«ly wp nhoiild sunee. I will pa» to anotner. 

• iirTf f Impo to fio niorn BiirreHr^tul : I xmst I shall induce 
V«)ii ro vK-\r wifh rnorf roinphirfincy my project ot teaching 
|iliil'»-fn»». / hy ffif nifl ol loyi* and Hporte." 

\Tr Sr-vrrrtoiir. thr }inmf)wil of irifitructing children in the 
j>riMf ijiU- ' rinfiinil jiliiloHonhy is really too riaooary to 
r'>'|irrrf fMirn rli«i'iKuifiii ; }inil call be equalled ool V in ak>- 
■ T'lity h/ tbf rrrHliod yon piopOHC for carrvin^ it into 
i-fffw t V^^ffly thou prt II w-hool master in sheep's clothing." 

f /iTfi/*. ftitut*, my fliMir virar. pray chain up your pre- 
inriir-r.^ ;t»irl \t't your kill' i ftjiirit looHe for half an'honr: let 
rri" iir-f ifmt y"" will cm fur iiMliili(o me/' Raid 3Ir. Seymoor. 

r- ^fi l!« t'Ti prrtioiiMy to iIim plan by which it is mv intea- 
ii'iri tft firm «port into «wiiMn'*% or, in other words, toys into 
in trirrri'-'i»«< philo<np)Mi>Hl inntruction.*' 

A n'l I ■ If fb«<ri |r(rimiti|p," Rnifl tbo vicar^ in a tone of sup- 
^iirf tip'^/i. rbrrf yfiM I'HM RprioiiHly entertain such a wild, 
.iti'i, r f/rrtrbr rrd/f kill-joy Qclimmf/ Would you pursue the 
|>i/-|r{^*4<« irrf'bin fr/vrn f)ii« m'hofil-ronm into the veiy play- 
i(rff\iftf\, 'r'lfh y/rrir iinrolfMitiiit/ tyranny? a sanctuary which 
it}f- ttifff f'm'iti \iot\»iinifun Inm liilhcrto held inviolable. Is 
rf,f. r/>>/,/:irrr cpirit. co Inrrilily, tlioMi;h pcrliaps necessarilv. 
r^^/r/.rf«/./;, #|iffini/ thf* lionrR of diwiplino, to nave do inter- 
f.^i Uft '}>'• ntu\ iinrfMilrolliMl i*\punHiou? Your science, 
r/(/<fK»r»k-:, >Vfr S^yrfioui, triij/lit Inivo taught you a wiser 
l^4<«/^, . f/.f y//ii miiat Wf*ll know that tho most elastic body 
v^iil \'f^ fhMi pro|f«irty by Iniint/ r.on»tuiitly kept in a state of 

" A i'm*'. *ittu:'trtwit of M»pliif«trv, upon my word/'- cried Mr. 
" wUu'h w»Mild, donhtloHH, raise everjr nursery- 
tr//v<irriA«« Mrid dohn(( urandmotlior in opou rebellion against 
tun t/rit U'.i irifi luld^ that it ill Ixjcomes a man of liberS and 
MtlnrvMi it^ittmj Uf Nuffur Urn opinions to be the s^ort of mere 
wwJa: Utff tliat our pri;M;nt (liifen^nce is an affair of words, 
and of wordit ordy, I will undertake to prove, to the satisfac- 
tion of an^ unprejudiced person. Ptoy and iDork — amuse- 
mad and uuirudton — toys and tasks — are invariably but 
most Qi^ofltifiably employed as words of contrast and oppo- 
^' ' ~7 amu* wbiea has ansen itom \]hfi Vxv^^Sua^asLcx 
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very indefinite ideas which we attach to such words. K 
the degree of mental exertion be said to constitute the dif- 
ference between play and trorifc, I am quite sure that the 
definition would be violated in the first illustration; for let 
me ask, when do boys exert so much thought as in carrying 
into effect their hohday schemes? The distinction might 
more propeiiv be made to tum upon the irksome feelings 
which may be supposed to attend the drudgery of study, 
when its promised objects have no direct sympathies in the 
imagination of the student; but this can never happen 
except from a vicious system of education that excludes the 
operations of thought; a school that locks in the body, while 
it locks out the mind: depend upon it, Mr. Twaddleton, that 
the human mind, whether in youth or manhood, is ever 
gratified by the acquisition of information ) every occupation 
soon cloys, unless it be seasoned by Uiis stimulant. Is not 
the chila idle and miserable in a nursery full of playthings? 
and to what expedient does he instinctively fly to relieve 
his ernmi? Why, he breaks his toys to pieces, as Miss 
Edgeworth justly observes, not from the love of mischief, 
but from the hatred of idleness, or rather from an innate 
thirst after knowledge; and he becomes, as it were, an 
enterprising adventurer, and opens for himself a new source 
of pleasure and amusement, in exploring the mechanism of 
their several parts. Think you then, Mr. Twaddleton, that 
any assistance which might be offered the boy, under such 
circumstances, would be received by him as a task? Cer- 
tainly not. Tne .acquisition of knowledge Aen, instead of 
detracting from, must heighten the amusement of toys; and 
if I have succeeded in convincing you of this truth, my 
object is accomplished. How greatly,'" continued he, " do 
parents and preceptors err in mistaking for mischief, or 
wanton idleness, all the littie manoeuvres of young persons, 
which are frequently practical inquiries to confirm or refute 
doubts which are passing in their minds ! When the aunt 
of James Watt reproved the boy for his idleness, and desired 
him to take a book, or employ himself usefully, and not be 
taking off" the lid of the kettle, and putting it on again, and 
holding now a cup, and now a silver spoon over the steam, 
how little was she aware that he was investigating a pro^ 
blem which was to lead to the greatest of human inven- 
tions!" 

Thus did Mr. Seymouij like an able geT\et?iV,^'eaSL\sj& 
adversary on his own ground; he drove SX'^«»'k 
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into a comer, and by seizing the only pass through which 
he could make his escape, forced mm to surrender at 
discretion. 

"Why, truly," replied the vicar, after a short pause, *4 
am ready to admit that there is much good sense in your 
observations; and, if the scientific instruction upon these 
occasions be not carried so far as to puzzle the boy, I am 
inclined to coincide with you." 

"Therein lies the whole secret," said Mr. Seymour: 
"when an occupation agreeably interests the understanding, 
imagination, or passions of children, it is what is conmionly 
understood by the term play or sport; whereas that which 
is not accompanied with such associations, and yet may 
be necessary for their iuture welfare, is, properly enough, 
designated as a taskJ' 

"I like the distinction," observed the vicar. 

"Then may I hope that you will indulge me so far as to 
listen to the scheme by which it is my intention to turn 
^ Sport in Science,' or, in other words, Ibys into instruments 
of Philosophical imti-udionV^ 

The vicar nodded assent 

Mr. Seymour proceeded — "In the first place, I would 
give the boy some general notions with regara to the proper- 
ties of matter, such as its gravitation, vis inertiae, elasticity, 
&c. What apparatus can be required for such a purpose, 
beyond some of the more simple toys? Indeed, I will 
undertake to demonstrate the three grand laws of motion by 
a game at ball ; while the composition and resolution of 
forces may be beautifully exemplified during a game of 
marbles, especially that of ^ring-taw;' but in order that you 
may more clearly comprehend the capability of my plan, 
allow me to enumerate the various philosophical principles 
which are involved in the operation of me several more 
popular toys and sports. We will commence with the ball; 
which will illustrate the nature and phenomena of dasticUy, 
as it leaps from the ground; — of rotatory motion, while it 
runs along its surface; — of reflected motion j and of tne angles 
of incidence and reflection, as it rebounds from the wall; — and 
of projectiles, as it is whirled through the air; at the same time 
the cricket-bat may serve to explain the centre of percussion, 
A game at marbles may be made subservient to the same 
purposes, and will farther assist us in conveying clear ideas 
upon the subject of the collision of elastic and nonnektstic bodies^ 
3iid of iheii velocities and direction after impact. Uie composition 
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and resolution cf farces may be explained at the same time. 
The nature of elastic springs will require no other apparatus 
for its elucidation than Jack-in-the-t)ox, and the numerous 
leaping-frogs and cats with- which the nursery abounds. 
ThQ leathern sucker will exemplify the nature of cohesiony 
and the effect of water in filling up those inequalities by 
which contiguous surfaces are aepnY.ed of their attractive 
power; it w2l. at the same time, aemonstrate the nature of 
a voomm, ana the influence oi atmospheric pressure. The 
squirt will afford a farther illustration of the same views, and 
will furnish a practical proof of the weight of the atmosphere 
in raising a column of water. The theory of the pump will 
necessamy follow. The ereat elasticity of air, and the oppo- 
site property of water, I shall be able to show by the amusmg 
exhibition of the ^ Bottle Imps.^ " 

" Botde Imps ! — ' Acheronta movebis,^ " muttered the 
vicar. 

Mr. Se3niiour continued— "The various balancing toys 
will elucidate the nature of the centre of gravity ^ point of sus- 
pension^ and line of direction: the see-saw. rocking-horse, and 
the operation of walking on stilts, will nere come in aid of 
our explanations. The combined effects of momentum and 
a change in the centre of gravity of a body may be beauti- 
fully exemplified by the action of the Chinese Tumblers. 
The sling will demonstrate the existence and effect of cen>- 
trifii^al force; tiie top and tetotum will prove the power of 
vertiginous motion to support the axis of a body in an up- 
right position. The trundling of the hoop will accomplish 
the same and other objects. The game of bUboquet, or cup 
and ball, will show tne influence of rotatory motion in 
8tead3mig the rectilinear path of a spherical body, whence 
the theory of the rifle-gun may be deduced. For conveying 
some elementary ideas of the doctrine of osdUationj there is 
the swing. The flight of the arrow will not only elucidate 
the principles of projectiles j "but will explain the force of the 
air m producing rotatory motion bv its impact on oblique 
surfaces : the revolution of the shuttiscock may be shown to 
depend upon the same resolution of forces. Then comes 
the kite, one of the most instructive and amusing of all the 
pastimes of youth, — the favourite toy of Newton in his boy- 
ish days J* — its ascent at once developes ^e theory of the 

* Sir Isaac Newton is said to havebten much attached to philosophical 
sports when a boy ; he was the first to introduce paper kites at Grantham, 
where he was at school. Be tooic pains to find out their proper proper- 

3* 
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compfmition and resolution of forces, and explains varions 
siilKinliriatf! principles, which I shall endeavour to describe 
whfiri wp arrive at the subject. The see-sate will unfold the 
{^v\\v.m\ principle upon wnich the Mechanical Powers are 
loMiKlf'd ; and the boy may thus be easily led to the theory 
of th(! //?frr, by being shown how readily he can balance the 
\m\\\vT wiM^^ht of a man by riding on the longer arm of the 

{)lafik. The theory of colours may be pointed out to him as 
le blowH liis soap-bubbles* ; an amusement which will, at 
the sarnf time, convince him that the air must exert a pres- 
sure e(|ii>illy in all directions. For explaining the theory of 
sound, tlicre are the whistle, the humming-top, the wniz- 
Ki|<, the pop-gun, the bull-roarer, and sund^ other amuse- 
ments well-known in the play-ground; but it ia not my in- 
tention, lit present, to enumerate aU the toys which may be 
rendered rapahh^ of affording philosophical instruction: 1 
merely wish to convince you that my plan is not quite so 
ehirnerical as you were at first inclined to believe." 

Upon my word," said tlie vicar, "no squirrel ever hop- 
ped frorn branch to branch with more agility, — you are die 
very counterpart of Cornelius Scriblerus; but I must confess 
that yowT M'heme is plausible, very plausible, and I shall no 
l(»nger rcfuwi to attend you in the progress ot its execution. 

Cedo eqaidem, nec, nate, tibi comes ire reciisot, 

as Virgil has it." 

Mr. S<!ym(nir, however^ saw very i^ainly, that although 
the vicar thus withdrew his opposition, he was nevertheless 
very far from emlwirking in the cause with enthusiasm, and 
that, upon tlie principle already discussed, he would perform 
his part rather as a task than a pastime. Nor was Uie line 
which Mr. Twaddleton had quoted from the .^eid calcu- 
lated to efface such an impression. It was true, that, like 
AnChises, he no longer refused to accompany him in his 

tiont and flfure, and the proper place for fixing the string to tbem. He 
nade lanterns of paper crimpled, wbicb be to gotoacbool by io win- 
ter mornings with a candle, and he tied tbem to the tail of bis kites in a 
fek night, which at first frightened the country people exceedingly, who 
<M Us candles for comets. — Tkom$9n:a Hist, M, 8. 

*Tbe colours which glitter on a soap-bubble are the immediate conse- 

JjiMiiee of a princivie the most important from the yarietv of phenomena 
t txplains, and the most beaatiftil from its simplicity and compendioos 
neatness in the whole science of Optics. — i30rM;A«r« Preliminarw DU 

'i«|d, my *»d no longer refuse to become your companion.**— 
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expedition ; but, if the comparisons were to run parallel, it 
was evident that he would have to carry him as a dead 
weight on his shoulders. This difficulty, however, was 
speedily surmounted by an expedient, with which the reader 
will become acquainted by the recital of what followed. 

" I rejoice greatly," saia Mr. Se3rmour, " that we have at 
length succeeded in enlisting you into our service ; without 
your able assistance, I fear that my instruction would be 
ejrtremely imperfect; for you must know, my dear sir, that 
I am ambitious of making Tom an antiquary as well as a 
philosopiher, and I look to you for a history of the several 
toys which I shall have occasion to introduce." 



Fig. 2. 




This propitiatory sentence had its desired effect. 

" Most cheerfully shall I comply with your wishes," ex- 
claimed the delighted vicar; "and I can assure you, sir. 
that, with regard to several of the more popular toys ana 
pastimes, there is much very curious and interesting lore." 

Mr. Sejrmour had upon this occasion succeeded in open- 
ing the heart of the vicar, just as a skilful mechanic would 
pick a patent lock ; who, instead of forcing it by direct vio- 
lence, seeks to discover the secret spring to which all ita 
various movements are subservient. 

To-morrow, then/' cried the vicar, m aNoVc^ v>i 
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exultation, we will commence our career, from which I 
anticipate the highest satisfBUstion and adrantage; in the 
mean time^" contmued he, " I will refresh my memory upon 
certain points touching the antiquities of tnese said pas- 
times, or, as we used to say at college, gei tip the subject. I 
will also press into our service my mend and aeighbour 
Jeremy Prybabel, whose etymological knowledge will 
greatly assist us in tracing the origin of many of the words 
used m our sports, which is frequently not venr obvious." 

Mr. Seymour cast an intelligmle glance at ma wife, who 
was no less surprised at the sudden change in the vicar's 
sentiments than she was pleased with the skill and address 
by which it had been accomplished. 



XADE SCIENCE IS EARNEST. 



Tig, 3. 




GEAVrrATIOlff. WEIGHT. THE VELOCITY OF FALLIKf; 

BOt>IES.^ — AT WHIT ALTITCDE A BODV WOULD LOSE ITS 

GRAVITY.— THE TOWEtt OF BABEL. THE EN OWK VELOCITY 

OE SOUND AFFOILPS THE IVIEAJ48 OF CALCULATING DISTANCES. 

AN EXUUnsiON TO OVEKTON WELL. AN EXPEMMEHT 

TO AaCERTALN IT3 DEPTH. A VISIT TO THE VICARAGE* 

THE MAOIC OALLERT* EETURW TO THE LODGE. 



It was about two o-clock, when Mr, Twaddleton^ in com- 
pany with. JVli* and Mrs. Beyinourj joined ttie chjidren on 
the lawa, 

^' ToiDj" said his fatheij ^^are you prepared lo eommenee 
tke proposad examination 
*^Quiie ready^ papa.'^ 

^^'Hien you must first inform me/' said Mr. Seymour, tak- 
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in^ the ball out of Rosa's hand. why this ball falls to the 
in'oiind, as soon as I withdraw from it the support of my 
hand?-' 

Because every heavy body that is not supported, must of 

course fall.'' 

^' Anil every light one also, my dear; but that is no an- 
swer to my question ; you merely assert the fact, without 
explaining the reason/' 

Oh ! now I understand you : it b owing to the force of 
'gravity ; the earth attracts the ball, and the consequence is, 
that they both come in contact; — is not that ri^tl" 

Certainly ; but if the earth attract the ball, it is equally 
true tliat the ball must attract the earth; for you nave, 
doubtless, learnt that bodies mutually attract each other; 
tell me, therefore, why the earth should not rise to meet the 
ball?" 

Because the earth is so much larger and heavier than 
the ball." 

" It is, doubtless, much larger, and since the force of at- 
traction is in proportion to the mass, or quantity of matter, 
you cannot be surprised at not perceiving the earth rise to 
meet the ball, the attraction of the latter being so infinitely 
small, in comparison with that of the former, as to render 
its effect wholly nugatory; but with regard to the earA 
being heavier than the ball, what will you say when I tell 
you that it has no weight at all 

^•No weight at all?" 

Tom begged that his father would explain to him how it 
(jould possibly be that the earth should not possess any 
weight. 

" Weight, my dear boy, you will readily understand, can 
be nothing more tlian an effect arising out of the resisted 
attraction of a body for the earth : you have just stated, that 
all l^odies have a tendency to fall, in consequence of the 
attraction of gravitation ; but if they be supported, and pre- 
vented from approaching the earth, either by the hand, or 
;my other appropriate means, this tendency will be felt, and 
is called wetght?^ 

Tom understood this explanation, and observed, that 

since attraction was always in proportion to the quantity 
of matter, so, of course, a larger body must be more power- 
fully attracted, or be heavier , than a smaller one." 

" Magnitude, or size, my dear, has nothing whatever to 
do with quBntiiy of matter : will not a smaW. ^^^e 
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weigh more than a large piece of sponge ? In the one case, 
the particles of matter may be supposed to be packed in a 
smaller compass ] in the other, there must exist a greater 
number of pores or interstices." 

" I imderstand all you have said," observed Louisa, " and 
yet I am unable to comprehend why the earth cannot be 
said to have any weight." 

" Cannot you discover," answered Mr. Seymour, " that, 
since the earth has nothing to attract it, it cannot have any 
attraction to resist, and, consequently, according to the ordi- 
nary acceptation of the term, it cannot be correctly said to 
possess weight? although I confess that, when viewed in 
relation to the solar system, a question will arise upon this 
subject, since it is attracted by the sun." 

The children declared themselves satisfied with this ex- 
{>lanation. and Mr. Se3n[nour proceeded to put another ques- 
tion : " Since," continued he, " you now understand the 
nature of that force by which booies fall to the earth, can 
you tell me the degree of velocity with which they fall?" 

Tom asserted that the weight of the body, or its quantity 
of matter, and its distance from the surface of the earth, 
must, in every case, determine that circumstance ; but Mr. 
Seymour excited his surprise by saying, that it would not be 
innuenced by either of those conditions; he informed them, 
for instance, that a cannon-ball, and a marble, would fall 
through the same number of feet in a given time, and that, 
whether the experiment were tried from the top of a house, 
or from the summit of St. Paul's, the same result would be 
obtained. 

" I am quite sure," exclaimed Tom, " that, in the Con- 
versations on Natural Philosophy, it is positively stated, that 
attraction is always in proportion to the €fimtity of matter. 

" Yes," observed Lomsa, " and it is moreover asserted, 
that the attraction diminishes as the distances increaseP 

Mr. Seymour said, that he perceived the error under 
which his children laboured, and that he would endeavour 
to remove it. " You cannot, my dears," continued he, 
" divest your minds of that erroneous but natural feeling, 
that a boidy necessarily falls to the ground without the exer- 
tion of any force : whereas, the greater the quantity of mat- 
ter, the greater must be the force exerted to bring it to the 
earth : for instance, a substance which weighs a hundred 
pounds will thus require just ten times moie ioice >5aax\. 
which only weighs ten pounds; and hence \X toxmbX •> 
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i* »! i w .1 1'oiLio to the irroiind at the same moment; for. 
'■■ i i I!.,* ruM*. there i.s ten times more matter, 

... .'i,, ^;une time, ten limes more attraction to over- 
v ! . '^>M..u e : :or you have already admitted that the 
" v • v»' a" ;u !:o i i- always in proportion to the Quantity of 
I'. i- n-i oisly lor an instant, for the sake merely 

i ■• -v.j'p.we that attraction had been a force acting 

^y - -v ieja:\l to i',uantity of matter, is it not evident 

■ •■ • -li a va^v the KhU' containing the largest quantity 

■ ' i '»l.>\ve-t ill talHn:: to the earth?*' 

• I iv.:.!oi^!a:-..l \ovi. papa,*' cried Tom: if an empty 
Wvij,.-.. '.-..xollivl vur iiuU*< an hour, and were afterwards 

ImJ.. 5 . , I, weiLrht doubled, it could only travel 

-vi r-v • TWO !!iile- in the same period, provided that in 
I'oih va-r^ ilu' hiv^v*< everted the same strength." 

■ V\.u".'.\ . • .aid Mr. Sevmour; - and to follow up yonr 
illvi-'iaMw,; it iieee^-iary to state, that Nature, like a 
vv'^'.- Ji'- are iiia^ret . always apportions the number of horses 

liw Ini-.'.lu-.; ihai i< to be Tuoved. so that her loads, what- 
e\ei ma\ »»o ^'-vir weijhi. always travel at the same rate; 
lu. o\p \'» r-u' laot I'.i phiU^sophical instead of figurative 
la iuu.i^iy, i;uiMta'iv^:!. or i:ie foa*e of the earth's attraction, 
liInv a\ - i'. u'ioaM'N as '. '-.o i;iianutv of matter, and. consequently, 
ihai luMw aiul U^iw lvdie<. when dropped together from tie 
^ame aliiuule. uiu^i eonie lo the irromid at the same instant 
v»f liiue." 

I.iurwa had liMeiied with irreat attention to tliis explana- 
iiv»n aiul although -.he tnoiouj:ldy uiulersiood the argument, 
M't u a^»^>faievl hei a! \aiiance with so many facts with 
w hii h >he w a»< acviviaiiitod. that slu? could not give implicit 
vvtshMU'e \o il. 

I ihiulv, papa,'* said ihe archly-smiling girl, I could 
oviMiuin ihi-N line aii^uuieni by a very simple experiment*' 
•• Indeed ! Mi«ts S^ eptie : ilien pray i>roc»eed : and I think 
we >hall liiul, that tlie more sirtniuously you oppose it. the 
M\mi' |H»\\ea"al it will become: but let us hear your objec- 

" I >haU only/* replied she, •• drv^p a shilling, and a piece 
of p,vper, from my ivd-room wimlow upon the lawn, and 
reipiesi that you will observe which of tliem reaches the 
KJ'omid tirsi ; *if I am not much mistaken, you will find that 
Jhe eoinwill strike the earth before the paper has performed 
"ulf its journey." 

IVin appoiueil porplexovV, a\\v\ m^l^x xu\ W^\tv\\« "ai 
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" Come," said Mr. Seymour, " I will perform this expe- 
riment myself, and endeavour to satisfy the doubts of our 
young sceptic ; but I must first take the opportunity to ob- 
serve, that I am never better pleased than when you attempt 
to raise difficulties in my way, and I hope you will always 
express them without reserve." 
"Here, then, is a penny-piece; and here," said Tom, 



" Wnich^" continued Mr. Seymour, "we will cut into a 
corresponding shape and size." This having been accom- 
plished, he held me coin in one hand, and the paper disc 
m the other, and dropped them at the same instant. 

"There! there!" cned Louisa, with an air of triumph; 
"the coin reach the groimd long before the paper." 

"I allow," said Mr. Seymour, "that there was a distinct 
interval in favour of the penny-piece:" and he proceeded 
to explain the cause of it. He stated tnat the resmt was not 
contrary to the law of gravitation, since it arose from the 
interference of a foreign body, the air, to the resistance of 
which it was to be attributed; and he desired them to con- 
sider the particles of a falling body as being under the influ- 
ence of two opposing forces, — gravity, and the air^s resist- 
ance. Louisa ai^ed, that the air could cmly act on the 
surface of a body, and as this was equal in both cases (the 
size of the paper being exactly the same as that of the 
penny-piece), she could not see why the resistance of the 
air should not also be equal in both cases. 

"I admit," said Mr. Sejrmour. "that the air can only act 
upon the surface of a falling Dody, and this is the very 
reason of the paper meeting with more resistance than the 
coin; for the latter, from its greater density, must contain 
many more particles than the paper, and upon which the 
air cannot possibly exert any action; whereas almost every 
particle of the paper may be said to be exposed to its resist- 
ance, the fall of the latter must therefore be more retarded 
than that of the former body." 

At this explanation Louisa's doubts began to clear off, 
and they were ultimately dispelled on Mr. Seymour per- 
forming a modification of the above experiment in the fol- 
lowing manner. He placed the disc of paper in close con- 
tact with the upper part of the coin, and, in this position^ 
dropped them from his hand. They both reacned the 
ground at the same instant. 

"Are you now satisfied, my dear Lamaa'V' 
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ikther: ^<you perceive that, by placing the paper in ccmtact 
with the coin. I screened it from the action of the air, and 
the result is surely conclusive.-' 

Many thanks to you. dear papa; I am perfectly satisfied, 
and shall feel less confident for the future.'' Tom was 
delijrhted; for as he said, he could now understand why 
Jolm's paper parackiUe descended so deliberately to the 
^ound ; he could also explain why feathers, and omer light 
bodies, floated in the air. ^' Well then," 8a\d Mr. Seymour, 
having settled this knott}^ point, let us proceed to the other 
question, viz. ^ that a body will fall with the same velocity, 
cturin(r a given number ot feet^ from the ball of St. Paid's as 
from the top of a house.- \ ou maintain, I believe, that, 
since the attraction of the earth for a body diminishes as its 
distance from it increases*, a substance at a great height 
ought to fall more slowly than one which is dropped from a 
less altitude." 

Neither Tom nor Louisa could think otherwise. Mr. Sey- 
mour told them that, in theory^ they were perfectly correct, 
but that since attraction acted from the centre, and not from 
the surface of the earth, the difference of its force could not 
be discovered at the small elevations to which they could 
have access: "for what," said he, "can afew hundred feet 
be 'in comparison with four thousand miles, which is the 
distance from the centre to the surface of our globe ? — You 
must therefore perceive that, in all ordinary calculations 
respecting the velocity of falling bodies, we may safely 
exclude such a consideration." , 

"But suppose," said Tom, "it were possible to make the 
experiment a thousand miles above the earth, would not. the 
diminished effect of gravity be discovered in that case 1" 

"Undoubtedly," replied his father; "indeed it would be 
sensible at a much less distance ; for instance, if a lump of 
lead, weighing a thousand pounds, were carried up only four 
miles, it woim be found to have lost two poimds of its 
weight." (2) 

"This oiscussion," observed Mr. Twaddleton, "reminds 

* Gravity, or the tendency of a body to approach the earth, ia invenely 
as the square qf the distance: that is, if a foody be attracted by the earth 
at a certain distance, with a certain force, and be afterwards removed to 
taice the distance, it will now be attracted, not ha(f ms much, but only 
cnefonrth as much as it was before; and if It be removed to three tiroes 
the first distance It will be attracted, not one-third as much, but one-%intk^ 
as much as before; four being the square of two, and nine the square of 
three. 
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me of a problem that was once proposed at Cambridge, to 
find the elevation to which the Tower of Babel could have 
been raised, before the stones would have entirely lost their 
gravity." 

"Its solution," said Mr. Seymour, "would require a con- 
sideration which Tom could not possibly imderstand at 
present, viz. the influence of the centrifijigcU force 

" I am fiilly aware of it," replied the vicar, " and in order 
to appreciate that influence, it would, of course, be necessary 
to take into account the Jatimde of the place ; but, if my 
memory serves me, I think that under the latitude of 30°, 
which I believe is nearly that of the plains of Mesopotamia, 
the height would be somewhere about twenty-four thousand 
miles." 

Mr. Seymour now desired Tom to inform him, since all 
bodies fall with the same velocity, what that velocity might 
be. 

"Sixteen feet in a second, papa;-— I have just remem- 
bered that I had a dispute with a school-fellow upon that 
subject, and in which, thanks to Mrs. Marcet, I came off 
victorious, and won twelve marbles." 

"Then let me tell yoiL my fine fellow, that unless your 
answer exclusively related to the first second of time, you 
did not win the marbles fairly ,* for, since the force of gravity 
is continually acting, so is the velocity of a felling body con- 
tinually increasing, or it has what is termed an ^ a4xelerating 
vdodty;^ it has accordingly been ascertained by accurate 
expermients, that a body descending from a considerable 
height falls sixteen feet, as you say, in the first second of 
time ; but three times siaieen in the next^^ve times sixteen in the 
third; and seven times sixteen in the fourth; and so on, contin- 
ually increasing according to the odd numbers 1, 3, 5, 7, 9, 
11, &c.^ so that you perceive," continued Mr. Seymour, "by 
observing the number of seconds which a stone requires to 
descend from any height, we can discover the altitude, or 
depth, of the place in question." 

Louisa and Fanny, who had been attentively listening to 
Iheir father^s exfdanation, interchanged a smile of satisfac- 
tion, and pulling Tom towards them, whispered something 
which was inaudible to the rest of the party. 

"Come, now," exclaimed Mr. Seymour, "I perceive by 
your looks that you have something to ask of me : is Louisa 
seeptical again 

"Qh desur no/^ replied Tom) "Lom«ax[i&t^^ ^^j^ftxs^^ 
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tiiat wc mi<;ht now be able to find out the depth of the villasi 
well. alx)ut which we have all been very curious; for m 
iranlener has told us that it is the deepest in the kingdom, 
and was du<r more than a hundred years ago." 

Mr. S4*vniour did not believe that it was the deepest in 
till* kin;;(((»in, altliough lie knew that its depth was consider- 
able ; anil he said that, if Mr. Twaddleton Imd no objection, 
they should walk to it, and make the proposed experiment! 

-Objection ! my dear Mr. Seymour, when do I ever object 
to atibril pK*asure to my little play-mates, provided its inaul- 
"[ouce l>e nannless ? Let us proceed at once, and on our return 
I ho2)e you will favour me with a visit at the vicarage ; I have 
soni(> antitpiities which I am anxious to exhibit to yourself 
anil Mrs. S(»vmour.- ' Tom and Rosa each took the vicars 
hand, and Mr. and Mrs. Seymour followed with Louisa and 
Fanny. 'Hie village well was about half a mile distant ; 
the road to it led to a deli<rhtful shady lane, at the top of 



and her daughters had lingered in their way to collect bota- 
nicid specimens ; and when they had come up to Tom and 
the vicar, they found them seated on the trunlc of a newly- 
felled oak. in deep discourse. ^ 

What interests you, Tom ?" said Mr. Seymour, who per- 
ceived, by the inquiring and animated countenance of the 
boy, that his attention had been excited by some occur- 
rence. 

" 1 have been watching the woodman," said Tom, "and 
have been surprised that the sound of his hatchet was not 
heard until some time after he had struck the tree." 

And has not Mr. Twaddleton explained to you the rea- 
son of it ?' ' asked Mr. Seymour. 

He has,'- replied Tom, and" he tells me that it is owing 
to sound travelling so much more slowly than li^t." 

You are quite right ; and as we are upon an expedition 
for the purpose of measuring depths, it may not be amiss to 
inform you, that this fact furnishes another method of calcu- 
lating distances." 

The party seated themselves upon the oak, and Mr. Sey- 
mour proceeded : — The stroke of the axe is seen at the mo- 
ment the woodman makes it, on accoimt of the immense 
velocity with which light travels ; (3) but the noise of the 
blow will not reach the ear imtil some time has elapsed, the 
period varying, of course, in proportion to the distance, be- 
cause sound moves only at the rate of 1142 iee\.\xv^«QQocvd^ 
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or about 13 miles in a minute 5 so that you perceive, by ob- 
serving the time that elapses between the fall of the hatchet 
and the sound produced by it, we can ascertain the distance 
of the object." 

Mr. Seymour fixed his eye attentively on the woodman, 
and, after a short pause, declared that he was about half a 
quarter of a mile distant. 

" Why, how could you discover that ?" cried Louisa; " you 
had not any watch in your hand." 

" But," said Mr. Seymour, " you might have perceived 
that I placed my finger on my wrist, and as my pulse beats 
about 75 strokes in a minute, I was able to form a tolerable 
estimate of the interval, although I confess that it is a very 
rough experiment, but sufficiently accurate for the purpose 
of illustration. In the same manner we can readily ascer- 
tain the distance of a thunder-cloud, or that of a vessel at 
sea firing a cannon. If we do not hear the thunder tiU half 
a minute after we see the lightning, we are to conclude the 
cloud to be at the distance of six miles and a half. But let 
us proceed to the weU." 

After a walk of a few minutes, the party reached the- 
place of destination. On their arrival Mr. Seymour inquired 
who would count the time. 

" Be that office mine," said Mr. Twaddleton, as he ex- 
tracted a large silver time-piece from the dark abyss of his 
watch-pocket: " and let Tom," continued he " fiiid a peb- 
ble." 

"Here is one," cried Louisa. 

"Very well: now, then, how will you proceed?" asked 
Mr. Seymour. 

"I shall drop the stone," replied Tom, "into the well, 
and observe how many seconds it will be before it touches 
the water, and I shall then set down the number of feet it 
will fall in each second, and add up the numbers." 

"That," said Mr. Seymour, "would certainly accomplish 
your object; but I can give you a neater, as well as a shorter 
rule for performing the sum : you shall, however, first work 
it in your own way;-— but you have not yet informed me 
how you propose to ascertain the moment at which the 
stone reaches the water." 

"By the sound, to be sure, papa; and you will find that 
a very loud one will be produced." 

" If the depth of the well be considewble, svxcXv^. ^^sy"w^\ 
not answer me purpose; since, in. that c«ae, ^«t^ xoca^ 
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neceHBiirily be a perceptible interval between the fisdl of the 
fiXoiw uiul tlie HOund produced by it, as you have just wen 
exoiuplified by the woodman, wmch, unless taken into 
at'coimt, (4) will vitiate tHe result." 

'Pom observed that he had not thought of that diffiouhy. 
and (lid not know how he could get over it. His hJiher told 
him that he must look at the surface of the water, and mad^ 
the moment it was disturbed by the stone. 

Now, Mr. Twaddleton," exclaimed Mr. Seymour, "aie 
you ri»ady to count the seconds?" 

"(iuito ready." 

^'Tlion drop tlie stone." 

'*Jt)nt), — two, — three, — four." 

**''J'hero," said Tom, ^^it touched the water." 

"And there, there," cried several voices, "what a noise 
it made !" 

'^Facilis desceimut Avemi,'^ exclaimed the vicar; "the 
stone descended in four seconds." 

Now, my boy, make your calculation." 

Mr. Seymour fiuniished pencil and paper, and Tom pro- 
ceodtul; — '^Sixteen feet for the first second, — I put that 
down." — 

" Wt^U," siud his father, "and ^ree times Sixteen for the 
second?" 

FurtV'eighij'- cried Tom. — 
"l»utUdown." 

" Fire times Sixteen, for the third?'' 

^^Kightyr^ 

" iJown with it." 

"Ami seven times sixteen^ for the fourth?" 
" One hmulrcd and twelve.-^ 

" Now. cast up these numbers," said Mr. Sejrmour. 
" ISm-hmdrea mul fifty-six fedj^ cried Tom, "is the depth 
of lh(< well." 

A shout of delight, from the whole juvenile party, an- 
nouniuul the satisfaction which they felt at the success of 
their lirst experiment hi Natural Philosophy. 

Louisa observed, tliat she could not distinguish any inter- 
val biitween tlie actuiU contact of the stone with the water 
and tlio sound which it produced. 

"At so small a distance as two hundred and fifty-six 
feet,'' said her father, "the interval could not have exceeded 
in duration the fourth part of a second, and was, conse- 
''nently, imperceptible: we might therefore, in the present 
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inBtance, have accepted the sound as a signal of the stone's 
airiyal at the water, without prejudice to the result of the 
experiment." 

Mr. Seymour told his son, that the method which he had 
pursued was unobjectionable when the experiment did not 
extend beyond a tew seconds: but that, if a case occurred 
in which a greater space of time were consumed, he would 
find his plan tedious: "Now," continued he, "1 will give 
you a general rule that will enable you to obtain the an- 
swer in a shorter time without the details of addition. 
' Ike spaces described by a filling body increase as the squares 
of the times increased I conclude that you already know 
that the square of a number is the sum obtained by multi- 
plpng the nimiber into itself." 

" Certainly," answered Tom ; the square of 4 is 16 ; that 
of 3, 9, and so on." 

" This, then, being the case, you have only to square the 
number of seconds, and then multiply that product by 16, 
being the space described by the falling body in the first 
second, and you will have the required answer : s^ply this 
rule to the present case ; the stone fell to the bottom in four 
seconds : square this number, 4 X 4 = 16 3 multiply this by 
16, and we obtain 256." 

" That," said Tom, " is certainly much more simple than 
my method." 

" And it has the advantage," continued Mr. Seymour, " of 
being more portable for the memory." 

" Should any of the villagers observe us," said Mrs. Sey- 
mour, " they will take us for a party of fortune-tellers." 

" Of fortune-teUers !" repeated Louisa, with surprise. 

" Yes, my dear," replied Mrs. Seymour, " there is a fool- 
ish superstition attached to this, and I believe to many other 
wells m the neighbourhood of remote villages, that by drop- 
ping pebbles into it, and observing whether tney produce a 
loud, or only a slight sound, and by noticing the number of 
times they rebound from the sides before they reach the bot- 
tom and other absurd distinctions, a person can predict whe- 
ther good or evil awaits them." (5^ 

Mrs. Seymour now proposed the party's return to the 
Lodge; but Mr. Twaddleton expressed a hope that they 
womd first favour him with a visit at the vicarage ] to which 
proposition they readily assented. 

His antiquated residence, mantled in. ivy, m^^^^^^^i 
cypreaaj stood on the confines of the clamcxi^M^i^o^'^^^^^^^ 
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liiH ((roiitulH were merely separated hy a dwaif hedge d 
NwiMit-briffr iiiul rofleH ; bo that the vicar misfat be said to re- 
hidn ariiidKt the irmveB of his departed jparishionere, and the 
tiirlH'liul hiMip evinced the influence ofnis fostering caie by 
It (<riiii*iiil n*tuni of primroses and violets. 

ArtMuid the houHO the reverend antiquary had arranged 
mivoriil nrrciouH relics^ which were too cumwous for admis- 
Mioii wiiliiti itH walls ; amongst these was an ancient cross, 
nilMinl upon a platform on four steps, which from the worn 
iippiMiriiiirn of tho Htoiies had evidently been impressed with 
tlitt Inni of nuuiy a wandering pilgrim. These mouldering 
tiininiiiiiMitH of ancient dayt^cast a shade of solenmity around 
l)it« (lwi*lliti^, and tuniounc«d its inmate as a person of no 
(iidiiiiiry Hliitnp. 

Aiitii'llo, vicar'rt truBty servant, had watched the ap- 
prnitcli ctl' tlio miuin^ and his family, and, anticipating the 
Ittinour oi a i>aH8inK visit, was busily engaged in re- 
ttinviiiK tlio ctitMpiod covers from the cumbrous oaken 
chiurrt, and tho variouH other bibs and tuckers with which 
liirt (MitioHiiit^K wtm' invested, when the party entered the 
Mtiidy. l«ui*ky wan it for tlie vicai's repose, that the notice 
liiid biMMi HO Hlictrt, or tho tidy housewife would, without 
diiubl, liitvt< wMMirt'd HOino. of tfie antique commodities, and 
ilorttrnyod a «Top of 8acn»d verdure, which ages could not 
hiivo lopliMiiHhod. As matters stood, nothing was left for 
|M)(»r AiiMotte, Init to deiend her character at the expense of 
tier uuiHier, who hUo declared treated her as though she was 
lui old witch, whenever she was seen with a broom. 

•♦Why, piipii," e\cli\imed Tom^ as he cast his eyes 
iiround ihe Htudy, 'Mdl these curiosities have been put up 
wince I wiMit to school.-* 

''The Im»v is ri^ht,'- said tho vicar; have only just 
••cunph'ted their arraii^emtMit, and 1 believe," continued he, 
addressing: himself to Mr. Seymour, ^'that there are several 
rich morsels of anticinity which you have not yet seen: but 
I must, in the first place, introduce my young friends to the 
wondiTs of my nuujic gallery; wherem they may converse 
with the spirits of d(>piirted emperors, heroes, patriots, sages, 
and Iwauiiim: — contemplate, at their leisure, the counte- 
nances of the Alextuiders, Ctpsars, Pompeys, and Trajans; — 
behold a legion of allegorical and airy beings, who have 
here, for tlie first time, assumed appropriate and substantial 
forms; — examine the models of ancient temples and trium- 
phal arches, which, although coeval with the edifices they 
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represent, are as perfect as at the first moment of their con- 
struction, while the originals have long since crumbled into 
dust. They shall also see volumes of history, condensed 
into a space of a few inches, and read the substance of a 
hundrea pages at a single glance." 

"How extraordinary!" said Tom: "why we never read 
anything mofe wonderful in our Fairy Tales." 

"And what renders it more wonderful," observed the 
vicar, "is its being all true." 

So saying, the anti(juary took a key of pigmy dimensions 
from the pocket of his waistcoat, and proceeded to a cum- 
brous ebony cabinet which stood in a deep recess, and dis- 
played an antique structure, and curiously carved sulegorical 
devices, in strict unison with that air of mystery with which 
the vicar had thought proper to invest its contents. It was 
supported by gigantic eagles' claws ; its key-hole was sur- 
rounded by hissing snakes; while the head of Cerberus, 
which constituted Sie handle, appeared as if placed to guard 
the entrance. The children were upon the tiptoe of expec- 
tation and impatience — the vicar applied the key with the 
wonder-stirring exclamation of "open sesama!" — the lock 
yielded, and the doors flew open. Disappointment and 
chagrin were visibly depicted on the countenances of ^ 
bromers and sisters. 

"And so," exclaimed Tom, "this fine magic gallery 
turns out to be nothing more than a box full of rusty half- 
pence !" 

"I am sure," said Louisa, "it was quite uimeces- 
sary to have engaged Cerberus as a sentinel over such 
rubibish !" 

" Hush !" cried the vicar ; " you talk like one not initiated 
in the mysteries of enchantment ; have you not read, that 
under its spells the meanest objects have assumed forms of 



"Like the fabled touch of the Phrygian monarch," said 

* In the legends of ScottiBh superstition, the magic power of imposinf 
upon the eye-sight was termed Olamour. 



" It had much of glamitur might: 
Could make a ladye seem a knight ; 
The cobwebs on a dungeon wall, 

S:^em tapestry in lordly hall; 
A nutPheli seem a gilded barge. 
A sheet ibg seem a palace large. 
And youth seem age, and age seem v^^^^* 
All was delusion, noughl waaUulV^ 
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Mrs. Seymour, which we are told transmuted the meanest 
materials into gold." 

<^In like manner, then, may treasures of the greatest 
value appear to ordinary eyes as mean and worthless." 

" This cabinet/' contmued Mr. Twaddleton, "is under the 
influence of a potent magician; by the touch of her wand, 
it Would become irradiated as with celestial light, and these 
rusty coins would be transformed into all those yarious 
objects of interest and delight which I had promised to 
show you. 

Tom and Louisa looked at the coins, then at the vicar, 
and afterward* at Mr. Seymour, to whom they cast an in- 
quiring glance. 

"Then pray," exclaimed Tom, "wave this mighty wand 
of your enchantress, and fulfil your promise." 

" The enchantress," replied the vicar, "is not disposed to 
grant her favours to those by whom she has not been pro- 
pitiated." 

" And what ceremony does she require ?" inquired Louisa. 

"The perusal of sundry mystic volumes; and the con- 
sumption of a midnight lamp at her altar," replied the 
vicar. 

"Do you not comprehend the allegory'?" said Mr. Sey- 
mour. " The enchanted gallery is no other than a collection 
of antique medals;— the potent enchantress. Erudition, or 
that classical learning, without which they appear of less 
value than so many rusty half-pence." 

"You are right," cried Mr. Twaddleton; "the poetical 
import of a device can be alone felt and appreciated by those 
who are acquainted with the classical subjects to which it al- 
ludes : for, as Addison forcibly observes, there is often as much 
thougnt on the reverse of a medal as in a canto of Spenser ; 
besides, how frequently do you meet with hints and siigges- 
tions in an ancient poet, that give a complete illustration to 
the actions, ornaments, and antiquities which are found on 
coins ! — In short, the person who examines a collection of 
medals, without a competent knowledge of the classics, is 
like him who would explore a subterranean cavern without 
the aid of a torch." 

"I have already learned one fact," said Louisa, "with 
which I was certainly unacquainted ; that the ancients pos- 
sessed a much greater variety of money than modem 
nations." (6) 

"Of that; my dear," replied the vicar, "there is some 
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doubt; — the learned are divided upon the question; some 
authors maintain that every medal, and even medallion, had 
its fixed and regular price m payments, w^e others, on the 
contrary, assert that we are not in the possession of any real 
money of the ancients, and that the medals never had any 
currency as coins. The truth probably is between these two 
extremes." 

"If these medals were not used as money," observed 
Louisa, "for what purpose could they have been coined?^' 

"To perpetuate the memory of great actions; and faithful 
to its charge of fame, the medal has transmitted events, the 
history of which must, otherwise, have long since perished. 
Nay, more," exclaimed the vicar, his voice rising as he 
became warmed by his subject, " the lamp of history has 
been often extinguished, and the medahst has collected 
sparks from the ashes of antiouity which have rekindled its 
name. You perceive, therefore," continued the reverend 
antiquary, "that such collections are of the highest import- 
ance, and if your papa will allow you to pass a morning in 
their examination, I shall easily bring you to admit, that I 
have not exaggerated the wonders of my magic gallery. I 
will convince you that it contains a senes of original min- 
iature portraits of the^greatest heroes of antiquity ; a compen- 
dious chart of history, chronology, and heathen mythology ; 
a system of classic arcnitecture ; and an accurate commentary 
upon the more celebrated poems of Greece and Rome. Ay, 
and I will show you a faithful resemblance of the very ship 
that carried JEnezB to Italy, and of the lofty poop from whicn 
the luckless Palinurus fell into the ocean." 

Mr. Twaddleton then favoured Mr. and Mrs. Seymour with 
a sight of some of those rarer medals^ which he considered 
as constituting the gems of his collection. 

" You do not mean to say," exclaimed Tom, as he seized 
a small coin, " that this brass piece is of more value than 
the large coin of gold that lies next to if?" 

" Mercy upon us !" cried the vicar, in a tone of agony, 
" how the boy handles it ! — restore it to its place — gently 
— gently — that ^little brass piece,' as you call it, is goldL 
and although it might not have been worth one ffiiinea fif- 
teen hundred years ago, is now valued at a hundred. It is 
a coin of Ptolemy the 8tb of Egypt. On the obverse is the 
portrait of the king beautifully raised j pn the reverse a cor- 
nucopia. I do not believe that the com was known to Pin- 
kerton when he wrote his Essay." 
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"There is, certainly," said Mr. Seymour, ^'something 
very inexplicable in the tastes and enthusiastic feelings of 
you patrons of antiquity." 

"The antiquary," observed the vicar, " does not regard a 
cabinet of medals as a treasiire of money, but of knowled&e; 
nor does he fancy any charms in gold, but in the figures that 
adorn it ; it is not the metal, but the erudition, that stamps it 
with value." 

Mr. Twaddleton now passed on to a different compart- 
ment of his cabinet, observing, that he must exhibit a few of 
his Roman treasures. "Behold," said he "two gems of un- 
appreciable value ; never do I look upon them but with feel- 
ings of the purest delight. Let my young friends come 
nearer and inspect them minutely. This is a large brass coin 
of Tiberius, and was current when Christ was upon the earth; 
next to it lies a silver Denarius of the same Emperor; its 
value was about equal to seven-pence of our money, and 
was the coin that tempted Judas to betray his master." 

"I think," said Mrs. Seymour, "I have heard you speak 
of some English coins of rarity and interest." 

"True, Madam, very true, but they are in another cabinet: 
before I close the present one, I will, with your permissioD. 
give you a glimpse at my Sulphurs, Paduans, and Beckemr 

"Faduans and Beckers!" exclaimed Mr. Seymour, "and 
pray what may they be? I never before heard the terms." 

" ^My poverty but not my will consents.' The antiquary 
who is poor in purse," observed the vicar, "must neecb M 
contented with being rich in counterfeits, or, I ou^t rather 
to have said, in possessing copies instead of originals. 
Becker was an artist of Frankfort, who excelled in imitatrng 
ancient coins, but he never used his skill for the purpose (n 
deception, but honestly sold his productions as avowed 
copies, which are admitted into the cabinets of the curious 
under the name of Beckers. The Paduans the vicar added, 
" derived their names from two brothers at Padua, celebrated 
for the accuracy with which they imitated large Roman 
coins." 

" I suppose we shall soon have Electrotype collections," 
said Mr. Seymour. 

"Undoubtedly; and as such impressions must of necessity 
be minutely faithful, they will possess a value of their own, 
which can never attach to mo deUed copies," observed the 
vicar. 

27ie antiquary now directed the aUeii^oivoi'^llxft.^yoajcwi 
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to his English coins. ^^This.'' said he, ''is a shilling of 
Henry VII., curious as being the first shilling ever struck ; it 
was presented to me by a college friend some years ago, and 
I have been lately informed Siat it is so rare as to fetch 
twenty-five pounds : but let me beg you to examine atten- 
tively this curious little treasure/' said the vicar, his eyes 
twinkling with pleasure as he placed the dainty morsel in 
the hand of Mrs. Seymour; "it is," continued he, "a silver 
vroat of Perkin Warbeck; on one side are the Royal arms, 
but without a name; they are surmounted, you perceive, 
with an arched crown, anci placed between a fieur-ae-lis ana 
a rose." 

" What is the inscription ?" asked Mrs. Seymour. 
" Say legend, Madam, if you please ; the words are, 
^ DominBy sahum fac regem,^ the date 1494. The coin is sup- 
posed to have been struck by the order of the Duchess of 
Burgundy for Perkin Warbeck, when he set. out to invade 



"Pray," said Tom, "have you got a Queen Anne's 
farthing?" 

" It is really curious," observed the vicar, "that well-in- 
formed persons should still continue to be deceived with 
regard to the value of this coin. The absurd notion of its 
being worth lOOZ. arose from an advertisement of an old 
lady, who had lost one, stating it to be one of the only three 
known in the world, and worm at least lOOZ. The truth is, 
I understand from my much-valued friend of Tavistock 
Street, that i^ese farthings generally fetch from five to twenty 
shillings each; there are several different types of them, 
but the only one intended for currency is that bearing the 
date of 1714;. all the others were struck as patterns. This 
is certainly scarce, in consequence of the death of the Queeu 
taking place before the coinage was finished. The farthing 
and sixpence of Oliver Cromwell are much more scarce and 
valuable, the one generally brings 10/ the other as much as 
25/. It appears that, after Oliver had stamped his head upon 
them, he was afraid to issue them as current coins, which 
accounts for the few which have been handed down to us." 

" You remind me," said Mr. Seymour, "of a story I lately 
leard of a crown-piece of Oliver selling at a public auction 
'or as much as two hundred guineas — can it be possible?" 

" You labour under amistsie," answered the vicar; " the 
join you allude to is known amongst collectors by the name 
>f the Petition crown of Charles the Second, and it is un- 
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doubtedly a most inimitable piece of workmanahip. The 
Btory iH this : Simon, the artist, had been employed by 
Oliver Cromwell, and at the Restoration, in order to obtain 
the patronage of Charles, executed the crown-piece in ques- 
tion. It resembles in its general appearance the common 
milled five-shilling piece, but on the edging there are two 
lines of letters beautitully executed. The words are, 
' Thomas Simon most humbly prays your Majesty to con^^ 
this his tryal piece with the Dutckj and tf more truly drawn and 
embossedj more ^acefuUy ordered, and more acairatdy engraven, 
to relieve him.^ 

"And what said Charles to it?" inquired Mrs. Seymour. 

" Charles." said the vicar, " took no notice of him, on 
account of nis having worked for Cromwell, and the poor 
artist shortly afterwards died of a broken heart." 

" Well," exclaimed Mr. Seymour, " his manes must be 
surely appeased, if his crowns now sell for two hundred 
guineas each." 

The party, soon after this exhibition, quitted the vicarase, 
highly gratified, and returned to the Lodge, where, after 9iB 
usual ceremonies at the toilet, they sat down to dinner; in 
the enjoyment of which we will now leave theni, and put 
an end to the present chapter. 
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CHAPTER m. 

MOTION ABSOLUTE AND RELATIVE. — UNIFORM; ACCELERATED, 

AND RETARDED VELOaTY. THE TIMES OF ASCENT AND DE- 
SCENT ARE EQUAL. VIS INERTIA. FRICTION. ACTION 

AND RE-ACTION ARE EQUAL AND IN OPPOSITE DIRECTIONS. 

MOMENTUM DEFINED AND EXPLAINED. — THE THREE GREAT 
LAWS OF MOTION. 

" The table-cloth is removed," cried Tom, as he cast a sly 
glance through the open window of the dining-room. 

"It is, my bov," repHed Mr. Twaddleton* Diffugere 
mv€s,aa the poet has it." 

" £Z redeunt jam gramina campis," added Mr. Seymour, 
archly, as he pointed to the verdant luxuries with wmch the 
table was covered. 

"E^ decrescentia flwmna praieremtj^^ continued the vicar, 
with a smile, as he pass^ the nearly exhausted botde; 
" but psha ! enough of wine and quotation. Come, let us 
join the children." 

Mr. Twaddleton, accompanied by Mr. and Mrs. Seymour 
and Louisa, rose from the table, and proceeded to the lawn. 

" The gravitation of Tom's Iwdl," said Mr. Seymour, "fur- 
nished an ample subject for our morning's diversion ) let us 
try whether its other motions will not surest further objects 
of inquiry." 

" I well remember," observed Louisa, " that Mrs. Maicet 
extols that apple, the fall of which attracted the notice of Sir 
Isaac Newton, above all the apples that have ever been 
suAg by the poets : and she declares, that the apple pre- 
sented to Venus by Paris; the gc^den apples througn which 
Atalanta lost the race 5 nay, even the apple which William 
Tell shot from the head of his own son, cannot be brought 
into comparison with it." 

" WeU said ! Mrs. Marcet." exclaimed Mr. Se)rmour ; 
" upon my word, had the motner of mankind used but half 
such eloquence in praise of an apple, we cannot wonder at 
its influence." 

" What honours, then," continued Louisa, " shall we 
decree to Tom's ball, if it instructs us in the first principles 
3f philosophy ?" 
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" We are trifling," observed Mr. Seymour, and bo saying, 
he took the ball from Tom's hand, and rolling it along the 
ground, exclaimed, " there it goes, performing, as you may 
perceiive, two difi'erent kinds of motion at the same time ; 
It turns round, or revolves on its aocis; and goes straight 
forward, or, to speak more philosophically, performs a fdCU' 
Hnear motion.'' 

Tom said that he did not exactly comprehend what wm 
meant by the axis. (7) His father, thereiore^ informed him 
that the axis of a revolving body was an imaginaxy line, 
which was itself at rest, but about which all its other pauts 
tumed, or rotated : " But," continued he, " can you teU me 
whether you understand what is meant by the word mo- 
tianV' 

" If he can," exclaimed the vicar, " he is a cleverer fel- 
low than the wisest philosopher of antiquity, who, upon 
being asked the very same question, is said to nave walked 
across the room, and to have replied, * You see it, but what 
it is I cannot tell you.' " 

Your ancient acquaintances," observed Mr. Seymour, 

entertained some very strange notions touching this said 
sut^ect of motion. If I remember right, Diodorus denied 
its very existence ; but we are told that he did not himself 
remain unmovedy when he dislocated his shoulder, and the 
surgeon kept him in torture while he endeavoured to con- 
vince him, by his own mode of reasoning, that the bone 
could not have moved out of its place : we nave, however, 
at present, nothing to do with the ancients ; the philosophers 
of our own times agree in defining motion to oe ^ the act cf 
a body changing its situation with regard to any other;' and 
you will theretore readily perceive, that this may actually 
happen to a body while it remains absolutely at rest." 

" Well, that beats all the paradoxes I ever heard," cried 
Tom J " a body then may be jn motion, while it is at rest!" 

" Certainly," replied Mr. Seymour ; it may be r^aUvdy 
in motion, while it is absolutely at rest." 

" How can a body change its place," said Louisa, " ex- 
cept by moving?" 

" Very readfly," answered her father ; " it may have its 
relative situation changed with respect to surrounding ob- 
jects ; there is your baU, and here is a stone, has not each 
of them a particular situation with respect to the other; and 
by moving one, do I not change the ^relative situation of 
both?" 
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" I perceive your meaning," said Tom. 

" To prevent confusion; therefore, in our ideas, it became 
necessary to distinguish these two kinds of motion fipom each 
other by appropriate terms ; and, accordingly, where there 
has been an actual change of place, in the common mean- 
ing of the terna, the motion which produced it is termed 
ABSOLUTE motion ; whereas, on the contrary, when the situa- 
tion has been only relatively changed, by an alteration in 
the position of surrounding iJodies, the motion is said to be 

RELATIVE." 

" Surely, papa," said Louisa, " no person can ever mis- 
take relatwelov aosoftrfe motion ; what then is the use of such 
frivolous distinctions ? When a body really moves, we can 
observe it in the act of changing its place, and no difficulty 
can arise about the matter." 

" Nothing, my dear^ is more fallacious than our vision ; 
the earth appears motionless, and the sun and stars seem as 
if they revolved round it ; but it is scarcely necessary for me 
to inform you that our globe is constantly moving with con- 
siderable velocity, while the sun remains at rest. — Mr. 
Sadler, the famous aeronaut," continued Mr. Se)rmour, " in- 
formed me, that he was never sensible of the motion of the 
balloon in any of his excursions, but that, as he ascended 
into the air, the earth always appeared as if sinking beneath 
him, and as he descended, as if rising to meet him." 

Mr. Twaddleton here observed, that he had heard a very 
curious anecdote, when he was last in London, which fully 
confirmed the truth of Mr. Sadler's statement. " An aero- 
naut," said he, " whose name I cannot at this moment re- 
collect, had recently published a map of his voyage, and, 
instead of proceeding in any one line of direction, ms tracK 
absolutely appeared in the form of circles, connected with 
each other iSce the links of a chain : this occasioned consi- 
derable astonishment, and, of course, some speculation, imtil 
it was at length discovered that his apparent journey was to 
be attributed to the rotatory motion of the balloon, which the 
voyager, not feeling, had never suspected." 

" And what," asked Tom, "could have been the reason 
of his not having felt the motion ?" 

His father explained to him, that we are only conscious of 
being in motion when the conveyance, in which we are 
placed, suffers some impediment in its progress. " If," said 
he, " you were to close your eyes, when sailing on calm 
water, with a steady breeze, you would not perceive that 

Am 



66 



PHILOaOPHY IN SPORT 



you were moving : ior you could not itd the motion, and 
you could only it by observing the cnange of place in the 
different objects on the shore : and then it would be almost 
impossible, without the aid ot reason and experience, to be- 
lieve that the shore itself was not in motion, and that yoa 
were at rest : I shall, however, be able to explain this subject 
more cleariy by an optical toy which I haver in preparation.*' 

Mrs. Seymour here repeated the following passage from 
that interesting novel Anastasius,'* which she observed was 
beautifully descriptive of the illusive appearance to which 
their papa had just referred : — 

^* liie gradually increasing breeze carried us rapidly out of 
the Straits of Chio. The different objects on the shore,— 
mountains, — valleys, — villages, — and steeples, — seemed in 
swift succession, first advancing to meet us, then halting an 
instant alongside our vessel, as if to greet us on our passage, 
and, lastly, again gliding off with equal speed; till, launchea 
into the open main, we saw the whole line of coast gradu- 
ally dissolve in distant darkness.'' 

^^That is indeed a beautiful and very apposite illustration," 
said Mr. Seymour; and I think Louisa will now admit, that 
it is not quite so easy, as she at first imagined, to distingmsh 
between Absolute and Relative motion." 

As the children now understood what was meant by the 
term Motion, their father asked them whether they could tell 
him what produced it. 

" I can make a body move by various means," answered 
Tom. 

"But they may all be reduced to one," said Mr. Seymour: 
"viz. some exertion which is called Force; thus the force oi 
my hand put your ball in motion ; while gravitation was the 
force which made it fall to the earth; and* I must, moreover, 
inform you, that a body always moves in the direction of the 
force which impels it, and with a velocity, or rate of motion, 
which is proportional to its degree or strength^ and, were 
there no other forces in action but that which originally pro- 
duced the motion, the body would proceed onwards in a right 
line, and wiUi a unifimn velocity for ever." 

"For ever!" exclaimed Louisa. 

"Ay, my dear, ybr ever: but we will discuss that questicNi 
presently; you must &:st tell me whether you understand 
what is meant by uniform velocity." 

" I suppose that uni/brm velocity is that which is regular, 
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"Philosophers," replied her father, "call the motion of a 
body uniform^ when it passes over equal spaces in equal 
times. — Now, Tom, it is your tum to answer a question. 
Can you describe the meaning of the terms Accelerated and 
Retarded motion ?" 

" I conclude that motion is said to be accelerated when it 
moves everjr moment quicker and quicker ; and to be re- 
tarded when it moves slower and slower." 

"You are perfectly right; and gravity may either act in 
occasioning the one or the other; our experiment at the well 
this moming afforded you an example of gravity producing 
a regularly accelerated motion. I did not fully explain the 
fact at the time, because I was desirous of avoimng too many 
new ideas at once ; we must win our way slowly and cau- 
tiously through the mazes of philosophy: I will, however, 
now endeavour to give you as clear an explanation as the 
subject will allow. — It is, I think, evident, that if, at the mo- 
ment you dropped the stone from your hand, the force of 
gravity could nave been suspended, it would have descended 
to the bottom of the well wUh an uniform velocity; because 
there could have been nothing either to accelerate or retard 
its motion. But this was not the case, for the power of grayiUr 
was in constant operation; and, if you keep this fact in mind, 
you wDl readily understand how the velocity became acce- 
lerated: for suppose the impulse given by gravity to the stone, 
during the first instant of its descent, be equal to cm^, the 
next instant we shall find that an additional impulse gives 
the stone an additional velocity equal to owe, so that the ac- 
cumulated velocity is now equal to two; the following in-^ 
stant, again, increases the velocity to threej and so on till the 
stone reaches the bottom." 

Mr. Twaddleton observed, the fact might be shortly ex- 
pressed by saying, that " the effects of preceding impulses 
must be added to subsequent velocities." 

Mr. Seymour then remarked that the same explanation 
would apply to retarded velocity. " If," said he. " you throw 
a stone perpendicularly upwards, the velocity will be as much 
retardedj as it was in the other case accelerated, by gravity ; 
the consequence of which is, Aat it will be exactly the same 
length of time ascending that it was descending." 

"I should have thought the very reverse," cried Louisa, 
" and that it would have fallen quicker thati \\. TO^e." 

•" You have forgotten to take into acco\x»X iwR,^ 
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wliif'ti iliif htfiiii; ih projected np'sruus. anc ^vr^f-iii i«- ie- 
Miif>i'<l liy piiiivity \MfUin: it begirifi lo deisceijc." 

" ( I'lidiiily, " juiHWcred Luuiaa: ** i«a ibe icsre r5i"en :o a 
rI'mik 111 iliniwiii^ il upwards, canzioc ai'sr&T^ eruZ x^l&e 
Itfii-i* III (/liiviiy ill lirifi^fiii:; it down airaii:: siief^Keol 
fiiiiviiy in iilwiiyrt llii; narne. w};iie iLe icw^e ^^tie-i: lo the 
fiiiiiii i:^ ftiiin'ly fiplioiiaJ. I may iLrow i: cp 2?i.:2v or 

lilllHi M lni«, IIH 1 pl(*aM!.'' 

"II yiiii iliif»vv il ;.'i*iitiy/' fuud Ler iaiLex. - iz vriL zkx rise 
liiLili. iiMil Kiiivity ^^i)I Kum brin^ ii doirsi asais: if Toa 
iliiiiw II i\iiii violriicf. it will riae mtu-h higher. asJ znTicy 
i^ill till liiii^fiM' ill iuiiiij^iii^ it liat-k to the ^nr^oad. So^iose. 
Iiii iiiniiiiii ti, iliiit yiMi throw it with a foxce iLa2 will make 
It iinti tiiily nivtiMMi li'i't ; ill that case. you know, ix wiO &11 
III iiiiM niM-iiiiil III liini*. Now it m prored by experiment, 
iliiii ml iiiipiilriM rfi^iiisito to project a body eixteen fieet 
iipMiiiiln. will tniiki* It iiKffMid tiiat hei^t in one second of 
tiiiiii, limit, itiiMi, tilt* tiiiuis of ascent and descent are equal. 
I till Mipiiiiriii;^ il Ih* i-i'i)iiir(S(l to throw a stone twice that 
litti^lii. iiii> liiii'M iitiint bo proportionally greater. Yon see. 
ilinii, iliiii ilio iinpiilKi* of projurtion, in throwing a body up- 
wiiiiId, In iilwiiyn i«i|ti;il to tho lu'tion of the force of gravity 
iliiiiiip, tih ili<ni'iMit ; :iiiil that it is the greater or less distance 
III vvliirli ilin linily ririPrt that makes these two forces balance 

Kiii'll nlliKI." 

" riiiiiik yiiii, (li*ar papa, for the pains yon have taken in . 

tiv|tliillllllp. iliiii Mlliji'i't In uk/' 

Nity," itipliml Mr. Si>\nioiir, ^^bestow your thanks upon 
lliii.-?it III ivhiiiii ihoy ai-(«' iiion^ justly due; Mrs. Maicet is' 
liiililliiil III thn iiiiMii ol this cxiHaii^tion; for I obtained it 
liiiiii liiM ' ( 'niiviMhiiiidiis.' Hi't'oru I quit this subject^ I 
wiMilil |iini iilintM Vd iluii, wIh'ii wu ('01116 to the considoration 
nl lliM hitw mill anuw, yiai will, by the application of the 
huv I liiivn iMiiliMivoiiii'il to rxpouud, bo enabled to ascer- 
tain tliM liiii'jiii III whii'li y(uir arrow may ascend, with the 
»saiiiM lacility as yiMi disriivrred tho depth of the well: for, 
i^iiii'M thii tiinrs 111 asciMit and dosi'ent are eaual, jrouhave 
only III diMi'niiiiM* tin' miiiilu>r of seconds wnich mtervene 
butwiMMi tho instant at which tho arrow quits the bow to that 
at whii'h it falls to tlu» yfround, and having them, to make the • 
usual calculation. — Hut let usproi'ood to another subject. Roll 
tho ball hither, Tom; roll tho bidl hither, I say! you stand 
as if you tliouglit it would lulvaiice to us of its own accord." 
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" I know a little better than that, too/' cried Tom: "no 
body can move without the application of some force/' 

"Nor stopj either," added Mr. Seymour, "when it is 
once in motion: for matter is equally indifferent to both 
rest and motion/' 

"And yet, papa," cried Louisa, " unfortimately for your 
assertion, the oall stopped just now, and I am sure that no 
force was used to make it do so/'' 

"And pray. Miss Pert, why are you so sure that no force 
was opposed to its progress? I begin to fear that my lesson 
has been thrown away upon you, or you would not, surely, 
have concluded so falsely." 

The yicar here interpose, obserying that, simple as the 
question might appear to those who had studied it, the fact 
was BO contrary to eyenrthingthat passed before us, that Mr. 
Seymour ought not to feel any surprise at the scepticism of 
his daughter ,* he begged to remind him that' the truth, appa- 
rent as it doubtless now was, lay hid for ages before the 
sagacity of Gralileo brought it to l^ht. 

Mr. Se3rmour admitted the justice of this remark, and pro- 
ceeded in his explanation. 

" I think," said he, " you will readily allow that m^er 
cannot, in itself, possess any power of changing its condition ; 
it can, therefore, no more destroy, than it can originate its 
own motion ; when it is at rest, it must ever remain so, un- 
less some force be applied that can impart to it activity : 
and when once in motion, it must continue to move until 
some counteracting force stops it. To believe otherwise you 
must suppose that matter possesses in itself a power to alter 
its condition, which is perfectly absurd." 

" And yet," said Tom, " when I see my ball or marble 
stop' of its own accprd, how can you blame me for believing 
it possible ?" 

" Your difficulty arises from your ignorance of the exists 
ence of certain forces which act upon the rolling ball or 
marble. Its progress, as it rolls along, is impeded and ulti- 
mately stopped by tne rubbing, or friction, occasioned by 
its passage over tne ground : and this will l)e greater or 
less, according to the degree ot roughness of the surfiawje ; if it 
be small, the ball will continue for a longer time in motion : 
you must have observed that your marble has always rollea 
much further on a smooth pavement than on a rougn gravel 
walk." ^ 

" Certainly," said Tom, " and I well remember, that 
when we played at ring-taw last wintei ontke Sa^,^^^^'^^ 
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obliired; for tliin very reason, to extend the usoal boandap 
ries.** 

*-Is it not cviilentj then, that the motion of a body is 
stopped by some opposiuj? force ; and that, if this could be 
entirely removed, the body would continue to moye f» 
ever ?* 

^- Wliat a provoking thing this friction is!" said Tom 3 "it 
is always interfering with our experiments." 

^* Provoking, is it? I fancy," said Mr. Seymom*, "that 
you would be much more provoked by the loss of it j with- 
out it. you could not walk, nor even hold an object m your 
hands : and yet ever)'thing around you would be in per- 
petual motion, performing one universal and interminable 
dance." 

I can readily understand, from what you have said, tlutf, 
if friction were removed, motion might continue ; but piay 
liow is it that we should he unable to walk, or to hold any- 
thing in our hands ?" inquired Louisa. 

^- It is the friction of the ground which, at every step we 
lake, prevents the foot from sliding back, and thus enables 
us \o push the body forwards. Everybody must have felt 
how diflicult it is to walk on ice, where the friction is only 
diminished, not entirely removed," answered her father; 
" and as to holding any object," contintred hej-^it is the 
friction of the body to which we apply our hands that enables 
us to hold it firmly." 

"To be sure," exclaimed the vicar; "why, my boy, you 
must surely remember, that in ancient combats it was the 
custom to rub the bod)- with oil, that the adversary might 
not be able to keep his grasp." 

" Well," said Tom, " our houses, I suppose, would re- 
main firm, and we might sit quietly in our chairs, at all 
events." 

"Not so," replied Mr. Seymour; "for even granting that 
you had houses and chairs, which, without the existence of 
friction would never exist, the stability of the structures 
could never be secured ; the slightest breath would be siiffi- 
cient to make the stones or bricks slide off from each other, 
and to reduce your dwellings into dancing ruins." 

Tom and Louisa, after some further discussion, both ad- 
mitted the justness of the argument ; but, at the same time, 
would have bemi better satisfied if the fact could have been 
proved by actual experiment. Mr. Seymour told them that 
the perpetual revolution of the earth, and YLe^.-ve^A-^ 
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where no Mction whatever existed, afforded a proof which 
ought to satisfy them j and, especially, since it agreed with 
those views wnich were proved to be true by an examina- 
tion of what took {dace on the surface of our own globe. 

We will, therefore, with the permission of our readers, 
consider this point as settled, and proceed with the young 
philosophers to the investigation of some other topics con- 
nected with the doctrine of motion. 

" Since a body at rest," said Mr. Seymour, "can only be 
set in motion, or, when in motion, be brought to rest, by the 
impression oi some force, it must foUow, that it can only 
move in the direction in which such a force may act ; and, 
moreover, that the degree of motion, or the velodtyj must, 
other things being equal, be in proportion to the degree of 
force used.'' 

" Why, truly," cried the vicar, " my young friends must 
of necessity admit that fact ; for ;the body, not having any 
will of its own, as you say, must needs, if it move at all, go 
the road it is driven." 

" Yes," added Mr. Seymour, " and it must go with a ve- 
locity in proportion to the force with which it is driven." 

" boubdess, xloubtless," cried the vicar, "you admit that 
also ; do you not, my young friends and play-mates ?" 

It is hardly necessary to state, that the children instandy 
assented to these propositions. The vicar had placed them 
in so clear and popular a point of view, as to be intelligible 
to the lowest capacities. 

" With these admissions, then. , my dear children," said 
their father, " I shall have but little difficulty in convincing 
you of the tmth of the other laws by which the direction of 
moving bodies is governed. At present, however, it is not 
my intention to enter upon this suoject: you have some pre- 
liminary knowledge to acquire before you can understand 
what is termed the Composition and Resolution of Forces^ 

" I shall not easily forget," said Louisa, " that matter is 
perfectly passive, and that it can neither put itself in motion 
when at rest, nor stop itself when in motion." 

" Hiis inaifference to rest or motion," replied Mr. Sey- 
mour, " has been termed the Vis Inertice of matter." 

"Avery objectionable term, — a very puzzling expres- 
sion," exclaimed the vicar; — "to denote a mere state of 



to me. who have been in the habit oi coimec>L\a§» ^o^^ 
with iaeasy as excessively absurd." 
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I allow,'- said Mr. Sejmoiir, "that the simple word In- 
ertia would have Ix^eu preferable ; but we are bound to re- 
ceive ai) expression which has been long current. I sup- 
pose, how(»ver. you know that the addition of Vis originated 
with Kepler, who, like my boy Tom, could not help think- 
inj? that the disposition of a body either to maintain or resiBt 
motion, indicated something very like power; but we will 
not waste our time upon verbal disqmsitions, althou^ I 
cannot part with you. my dear vicar, without reminding you 
that there is ample classical authority for this apparent con- 
tradiction of terms. The connecting two ideas, which at 
first sight appear opposed to each other, constituted a fiffure 
of speech much used both by the Greelts and Romans?' 

^'Unquestionably,'' said the vicar, "Euripides delighted 
in it, and that was a sufficient reason for Aristc^hanes to 
satirise it. Horace too has given us several examples of it, 
as ^Insaniens Sapientinj^ ^Streniia InertiaP^ 

"It is clear,''^ continued Mr. Seymour, "that matter, at 
rest, resists being put in motion; the degree of that resist- 
ance is always in proportion to the degree of force applied 
to put it in motion ; or, to speak more pliilosophically, tbot 
Actix)n and Re-action are eqxm and in opposite directions.''^ 

"You, surely, do not mean to say," exclaimed Tom. 
"that if I strike my marble, the martile strikes my hand 
with the same force m return?" 

"Precisely ; that is my meaning." 

" What!" cried Louisa, "If a man strikes another 'on the 
face witli liis hand, do you seriously maintain that both 
parties suffer the same pain?*' 

"Oh, no, no," said Tom, "papa can never intend to say 
that: I am quite sure, if it were the case, Mr. Pearson 
would not be so fond of boxing our ears." 

Mr. Seymour answered this question, by observing that, 
if the hand possessed the same degree of feeling as the fece. 
they would Doth suffer equally under the conflict. " If," con- 
tinued he, "you strike a glass bottle with an iron hainmer. 
the blow will be received by the hanuner and the glass; 
and it is quite immaterial whether the hammer be moved 
against the bottle at rest, or the bottle be moved against 
the hammer at rest, yet the botde will be broken, though 
the hammer be not injured : because the same blow which 
is sufficient to shiver the glass is not sufficient to break or 
injure a lump of iron, hi like manner, the blow that is 
sufficient to pain your sensitive face, anOi tqa^l^ ^wa ««n 
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tingle, will not occasion the least annoyance to the obtuse 
hand of your preceptor. The operation of this law," con- 
tinued Mr. Seymour, " will be exemplified in every step of 
our progress. When the marble, as it rolls sdong, strikes 
Bxiy obstacles, it receives, in return, a corresponding blow, 
which will be found to influence its subsequent d&ection. 
The peg of the tog, as it rubs on the groimd, is as much 
influenced by the friction, as if a force were actually applied 
to it when in a state of rest; and when we consider the 
forces by which the kite is made to ascend into the air, you 
will leam, firom the same law, the nature of that advantage 
which you derive from running with it" 

The vicar observed that the subject of Momentum might 
be introduced, and advantageously explained, upon mis 
occasion. 

• "Momentum," said Tom; "and pray what is that?" 

" It is a power," replied ms father, " intimately connected 
with motion; and, therefore, as your friend, the vicar, justly 
remarks, may be very properly introduced before we (juit 
that subject. — ^It is the force with which a body in motion 
strikes against another body." 

" That," observed Tom, " must of course depend upon 
the velocity of the body's motion." 

"Undoubtedly, my aear; the quicker a body moves, the 
greater must be the force with which it would strike against 
another body; but we also know that the heavier a body is, 
the greater also will be its force; so that momentum, you per- 
ceive, must have a relation to both these circumstances, 
viz. velocity and weight; or, to speak more correctly, the 
momentum ^ a body is composed of its quantity of matter, mul- 
tiplied by its quantity of motion: for example, if the weight of a 
body tie represented by the number 3, and its velocity 
also by 3, its momentum will be represented by 3 X3 = 9 ; so 
that, m producing momentum, increased velocity will 
always compensate for deficiency of matter, and a light 
body may thus be made a more effective force than a heavy 
one, provided that its velocity be proportionally increased ; 
thus, a small ball weighing only two pounds, ana moving at 
the rate of five hundred feet m a second, will produce as much 
effect as a cannon ball of ten pounds in weight, provided it 
moved only at the rate of one hundred feet in the same 
time." 

" Let me see/' cried Tom, " whethei 1 \)LXi^eT«X»xv?s. ^cpox 
statement We must multiply, as you aay^Xliaa'v^v^D^-^l 
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tlio velocity ; the weight of the small baU yon state at two 
pounds, and it travels at the rate ot five hundred feet in a 
second ; tluMi its momentum must be a thousand. The 
we 4^1 it of the threat ball is ten pound S; its velocity only a 
hundred teet, tiien its momentum must also be a ^ousand; 
b(H*.ause, in both ca.'^es, the sums multiplied into each other 
will t^ive the same product.' ' 

Exactly: and thus you perceive that the small ball 
l>ecoraes an cxac-t balance to the larger one; the first making 
out in motion what it wanted in matter, while the latter 
makes out in matter what if wanted in motion. I wish 
you to keep this law of Momentum in your remembrance; 
upon it depends the action of all the mechanical powers (8V 
as they are termed; and which I shall hereidter more fully 
explain.-' 

have heard/' said Louisa, ^^that a feather mi^t be 
made to produce as much liavoc as a cannon shot, if you 
could ^^ve it sufficient velocity." 

Un([uestionably : but there is a practical difficulty in the 
attempt, Irom the resistance of the air, which increases, as 
you have already seen in the experiment of the paper and 
penny-piece (p. 49), as the weight of a body decreases: 
and wliich explains the adage, that ' Hercules carmot throw a 
feather farther than a child? Were it not for this resistance 
of the air, a hailstone falling from the clouds would acquire 
such a momentum, from its accelerated velocity, as to 
descend like a bullet from a gun, and destroy every thing 
before it ; even those genial showers which refresh us in 
the spring and sunmier months, would, without such a pro- 
vision, destroy the herbage they are so well calculated to 
(tlierisn. Had tlie elephant possessed the mobility of the 
beetle, it would have overturned mountains. From this view 
of th(j subject of Momentum," continued Mr. .Sejrmour, 
"you will easily understand why the unmense battering 
rams, used by the ancients in the art of war, should have 
given place to cannon balls of but a few pounds in weight. 
Suppose, for example, that the battering ram of Vespasian 
weighed 100,000 pounds, and was moved, we will admit, 
with such a velocity, by strength of hands, as to pass through 
20 feet in one second of time, and that this was found suf- 
iicieiit to demolish the walls of Jerusalem, can you tell me 
witli what velocity a 32 pounder must move to ao the same 
execution?" 

"J wUl tiy/^ said Tom, as lie took. o\>x Yjab ^^^^ «A 




pocket-book, to make the calcutatioD. ^^Tiie mornentiim 
of the battering r?vm must b© esdmnted by its weigbtj mul- 
tiplied into tbe space pasaed over in a second of lime ; which 
is lOOjOOO multiplied by 20; ihat will give 2^000^000. Now, 
if this momentum, which, must also bo that of tlie caimou ballj 
bi divided by the weight of the ballj it will give the velocity 
re quired J wlucb I make out to be 62^500 feet. - ' 

Admirably calculated^" said Mr, Seymour: *''aiid I will 
take care, my dear TotUj that your intelligence ahall be 
suitably rewarded." 

Mr. TwadtUettjn here observed ^ that he thought ^^hia 
young friends and play-mate 8^^ must have received, for that 
day, as much philosophy as they could conveuientiy carry 
away without tatigue. Mr. Seymour concuned in thiB ob- 
servation ; and the more readily j the path they had to 
travel was rugged ^ and beset with difhculties. "^^I willj 
therefore," said he^ not impose any farther burthen upon 
them ; but I will assist tliem m tying, into separate bundles^ 
the materials which they have collected in their progress, 
in order tliat they may convey them away with greater en&e 
and secimty. Know theuj my dear cfiildreu/' said the 




affectionate parent, that you have tbii da^ ^ie!auS3Da^iia£3^ 
m th& thrm great Laws of^Motion, viz. ^ 



78 



FHILO0OPHT nr fpon 



I. That every body will continue in a date cfrett, until put into 
motion by some external force appjiied to andiflhatforu ht 
single J the motion so produced will be rtdiMnear, i. e., tn the 
direction of a straight kne. 

II. Change (f motion is cikpayspropoftumal to the mown rforu 
impresSsdj and is always rnade in the direction cfthe riffU Um 
in which the force acts. 

III. Action and lU-action are equal in equal quantities of matter j 
and act in contrary directions to each other?' 
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CHAPTER IV. 

A SAD ACCroENT TURNED TO A GOOD ACCOUNT. ONE EXAMPLE 

WORTH A HUNDRED PRECEPTS. — VIS INERTIiE. — THE BAN- 

DILOR. AN EXPERIMENT. THE CENTRES OF MAGNITUDE 

AND GRAVITY. — THE POINT OF SUSPENSION. —THE LINE OF 
DIRECTION. — THE STABILITY OF BODIES, AND UPON WHAT IT 

DEPENDS. METHOD OF FINDING THE CENTRE OF GRAVITY OF 

A BODY. THE ART OF THE BALANCER EXPLAINED AND ILLUS- 
TRATED. WALKING ON STILTS. VARIOUS BALANCING TOYS. 

Just as Mr. Sejnnour was, on the following morning, step- 
ping upon the lawn, with the intention of joining ms chil- 
aren, Rosa and Fanny both made their appearance com- 
pletely drenched with water, and dripping hke mermaids. 

" Heyday exclaimed their father, " how has this mis- 
fortmie happened?" 

" Do not be angry, papa," said Tom; "indeed, indeed. it 
was an accident. Fanny, observing me water-cart in tne 
garden, had iust began to wheel it forward, when the water 
rushed over ner like a wave of the sea, and, upon stopping 
the cart, it flew over with equal force on the opposite side, 
and deluged poor Rosa, who was walking in front of it." 

" Well, well, lose no time in changing your clothes, and 
meet me again in half an hour." 

At the appointed time the children reassembled on the 
lawn. 

" And so then," said their father, "I perceive that my 
philosophical lesson of yesterday has been entirely lost upon 
you." 

The children were imable to comprehend the meaning of 
this rebiie : but Mr. Seymour proceeded : — 

"I trust, nowever, that the accident of this morning will 
serve to impress it more forcibly upon your memory : one 
example is better than a hundred precepts." 

Tom was more puzzled than ever. 
"You have met with an accident; I will endeavour to 
convert it into a source of instruction, by showiw^^oiViLWw 
the principles of Datural philosopby may\3©\>XQiVJ*:^^-^^'*^ 
upon the most trivial concerns oi hfe. \o\Ji\e^r[v<a^ ^«?fi«s^ 
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day, that a body at rest offers a resistance to any force that 
would put it in motion, and that, when in motion, it equally 
oppones a state of rest ; now let us apply this law for tlie 
explanation of the accident that has just oefallen you. The 
butt was full of water ; when you attempted to wneel it for- 
wanl, the water resisted the motion thus communicated to 
the vessel, and from its vis inertia, or effort to remain at rest 
rose up in a direction contrary to that in which the vessel 
movea, and consequently poured over ; by this time, however, 
the mass of fluid had acquired the motion of the cart, when 
you suddenly stopped it, and the water, in endeayonrins to 
continue its state of motion, from the same cause that itnad 
just before resisted it, rose up on the opposite side^ and thus 
deluged poor Rosa." 

Louisa was quite delighted with this simple and satisfac- 
tory application of philosophy, and observed, that she ^ould 
not herself mind a thorough soaking, if it were afterwards 
rewarded by a scientific discovery. 

" I will give you, then, another illustration of the same 
law of motion," said Mr. Seymour, "which, instead of ex- 
plaining an accident,may, pernaps, have the effect of prevent- 
mg one. If, while you are sitting quietly on your horse, the 
animal starts forward, you will be in danger of felling off 
backward; but if, while you are galloping along, it should stop 
suddenly, you will inevitably be thrown forward over the 
head of tno animal." 
"I clearly perceive," said Louisa, "that such would be 



"Now, then, my dear children, since our friend the vicar 
cannot attend us at present, suppose we retire to the library, 
whore I have an interesting experiment to perform, and a 
now toy remly for your insjjection." 

In compliance with their father's wishes, the children 
(5h(M?rfnlly nnurncd to the library, when Mr. Seymour pre- 
Hontod Ixiuisa with a Bandilor. Most of our readers are, 
doij|)ll(!SH, arcjuainted with this elegant toy. It consists of 
two (liHCH of wood, united to each other by a small axis, upon 
which a piece of string is affixed. When this strins is wound 
round the axis, and the bandilor is suffered to run down, from 
the hand, lh(5 (jnd of the string being held by a loop on the 
fore fing(5r , its momentum winds up me string again, and thus 
it will continue for any length of time to descend from, and 
aAcend to^ the hand. It affords a good example of the opera- 
t/ou of ins inertia^ or what may, with ec\ua\. pxa^fifiitj^X^ 
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termed the momemhm of rotatory motion. Its action may be 
comj^ared to that of a wheel, which, nmning ^down a hill, 
acquires sufficient momentum to carry it up another. There 
are several toys which owe their operation to the same prin- 
ciple, of which we may particularize the windmill, wnose 
fliers are pulled round Dv a string affixed to the axis of the 
sails. In playing with the bandSor, a certain address is re- 
quired to prevent the sudden check which the toy would 
otherwise receive when it arrived at the end of the stringy 
and which would necessarily so destroy its momentum as to 
prevent its winding itself up again. Mr. Seymour now in- 
formed his young pupils that he had an experiment to ex- 
hibit, which would farther illustrate, in a very pleasing man- 
ner, the truth of the doctrine of vis inertia. He accordingly 
inverted a wine-glass, and placed a shilling on its foot ] ana, 
having pushed it sudaenly along the table, the coin flew off 
towards the operator, or in a direction opposite to that in which 
the glass was moving. He then replaced the shilling, and 
imparted to the glass a less sudden motion ; and, when it had 
acquired sufficient velocity, he checked it, and the coin 
darted forward, leaving the glass behind it. 

Louisa, upon witnessing this experiment, observed that 
^ she felt satisfied of the correctness of her father's statement, 
when he tol^her that,i£^e horse. suddenly started forward, 
when shB was at lest, she woiiirbe thrown off behind, ana 
that if it should suddenly stop on the ^sdlpp^-she jwomd be 
precipitated over its head. The chiMFen now arranged them- 
selves around the table, in order to consider several curious 
toys which Mr. Seymour hadr collected for the purpose ol 
explaining the nature of the Centre of Gravity. 

"But, in the first place," said Mr. Seymour, "can you tell 
me, Tom, what is meant by The Centre of Gravity 

"'Its central poiat." answered the boy. 

"Certainly not; tne central point is termed its centre of 
magnitude, not that of gravity ; and it is only when a body 
is of uniform density, and regmar figure, that these centres 
of magnitude and gravity coincide, or fall in the same spot." 

" I now remember," cried Tom, " that the centre of gravity 
is that point, about which all the parts of a body exactly ba- 
lance each other." 

"Now you are right; it is, in other words, that point in 
-which the whole weight, or gravitating influence, of a body 
is, as it were^ condensed or concentxale^, ^x\^\i^o\v;*«\sjL^n 
if the body be freely suspended, it wiW lesX V\\!t\. ^^oaivVj 
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consequently, as long as this centre is supported^ the body 
can never fall ; while, in every other position, it will endea- • 
vour to descend to the lowest place at which it can arrive." 

"Have all bodies, whatever may be their shape, a centre 
of gravity asked Louisa. 
Undoubtedly." 

'•And you say,-' continued Louisa, "that every body will 
fall if this point is not supported." 

'•'Infallibly. And now, Tom," said Mr. Seymour, ^-caii 
you tell me what is meant by the line of direction?" 

The young philosopher was unable to answer this ques- 
tion, and his fatlierj therefore, informed him that^ if a perpen- 
dicular line were drawn from the centre of gravity of a body 
to the centre of the earth, such a line would be termed the 
line of direction ; along which every body, not supported, en- 
deavours to fall J and he was also informed that, if this said 
line fell within the base of a body, such a body was sure to 
stand; but never otherwise. 

Louisa observed that she was not quite sure she imdeir- 
stood her papa's meaning, and therefore be^ed for further 
explanation. 

•^I will exemplify it tlien," replied Mr. Seymour, "by a 
drawing. Fig. 6 represents a load of stones m a cart mov- 
ing upon the sloping road c d e: this load, being low down 

in the cart, b will repre- 
Fig. 7. Fig. 6. sent its centre of gravity, 

and B F its line of direc- 
tion, which, you per- 
ceive, falls much within 
the supporting or lower 
wheel and there can- 
not, therefore, be any 
danger of such a cart 
being overtumed; but 
in Fig. 7 the centre of 
gravity is raised from its 
former position to h, and 
H I is now the line of di- 
rection; which, falling without tlie base, or wheel k, the 
load will not be supported, and must consequently fall. 
These figures," added Mr. Seymour, " will also explain a fact 
which you must have frequently observed, that a body is 
stable or firm in proportion to the bieadtk ot ils b^se-, hence 
the djJJjcuhf of sustaining a tall body, Aike ^ ^^^li^sAJ\^ ^>as3ik^ 
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upon its narrow basej or that of balancing a hoop ypon its 
edge, or a top upon its point; while, on the contrary, it is 
almost impossible to upset the cone or the p3rramid, since, 
in the latter cases, the line of dtrectiarHaHs within the middle 
of the base, the centre of gravity of the body being necessa- 
rily low.'' 

" I suppose," observed Louisa, "that this is the reason 
why carriages, when too much loaded, are so apt to upset." 

" Say, when too much loaded on their tops, and you will 
be right. As you now, I trust, understand this part of the 
subject, let us proceed a step further : if you take anybody, 
witn a view to suspend it, is it not evident, that if it oe sus- 
pended by that point in which the centre of gravity is situ- 
ated, it must remain at rest in cmy position indifferently ?" 

" I thought," said Tom, " we had already settled that 
question." 

"True, my dear boy; but there is another question of 
great importance arising out of it, and which yoiihave not yet 
considered ; tell me, should the body be suspended on any 
other point, in what position can it rest?" 

" I do not exactly understand the question." 

" There are," replied his father, " only two positions in 
which it coula rest, either where the centre of gravity is 
exactly above, or exactly below, the point of suspension ; so 
that, m short, this point shall be in the line of direction. 
Where the point of suspension is below the centre of gravity, 
it is extremely difficult to balance or support a tall body by 
such a method, because the centre of gravity is always en- 
deavouring to get under the point of support. Look at this 
diagram, and you will readily comprehend my 
meaning, k is the centre of gravity of the dia- Fig. 8. 
mond-shaped figure, which may be supported, i 
or balanced, on a pin passing through it at m, as 
long as the centre of gravity k is immediately 
over the point of suspension m; but if that cen- 
tre is removed in the slightest degree, either to 
the right or left of its place k, the body will no 
longer retain its erect position i k m, but it will 
revolve upon m, and place itself in the situation , 
«^ indicated by the dotted lines beneath the point <' j n > 
M ; and its centre of gra-vdty will now be re- * i / 
moved to directly under m, and in the line \:\;' 
K L, which^ as you well know, is the line ol ^v- ^\ 
rection. Have I rendered myself mteWigiLb\e'^^^ 
^^I understand it perfectly/' answeied Tom. ^ 
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An4 do you also, my dear Louisa?" 

Louisa's answer was ecjually satisfactory, and Mr. Sejrmoor 
went on to state that the mformation they iuid now acquired 
would enable them to ascertain the situation of the centrs 
of gravity of any plane surfiEu^ which was portaUe^ notwith* 
standing it might possess the utmost irregularity of shape. 

"You shall, for example," continued he, "find the centre 
of gravity in your kite." 

"I cannot say," observed Tom, "how I should set 
about it." 

" Well, fetch your kite, and I will explain the method." 
Tom soon produced it, and the tail having been removed, 
Mr. Seymour proceeded as follows : — 

" I now," said he, " suspend the kite by the loop at its 
bowj and since it is at rest, we know that the centre of 
;rravity must be exactly below the point of suspension ; if, 



Sierefo] 



ererore, we 
Fig. 9. 



" will in 




draw a perpendicular line from that point, 
which may be easily done by a plummine, 
with a weight attached to it, such a line 
will represent the line of directum, (as indi» 
cated by A B in Fig. 9)." 

" It is clear enough," said Tom, " that the 
centre of gravity must lie in the line a b. but 
how are we to find in what part of it 1" 

" By suspending the kite in another direc* 
tion," answered Mr. Seymour, who then 
hung it up in the position represented at 
Fig. 10, " and then by drawing another per- 
pnendicular from the new point of suspen- 
sion." 

" The centre of gravity," said Louisa, 
that case be in tne line c as it 
was before in that of a 6." 

" In both the lines !" exclaimed 
Tom, with some surprise; "it 
cannot be in two places." 

"And therefore," added Mr. 
Seymour, "it must be in that 
pomt in which the lines meet and 
cross each other :" so saying, he 
marked the spot g with his pencil, 
and then told hS little scnolars, 
that he would soon convince them 
of the accxuracy Xlt^a ^fowss^. 
He accotdmi^y ^Aacedi V!tkft 
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of his stick upon the pencil mark, and the kite was found to 
balance itself with great exactness. 

" True, papa," said Tom, " that point must be the centre 
of gravity, for all the parts of the kite exactly balance each 
other about it" 

" It is really," observed Louisa, " a very simple method 
of finding the centre of gravity." 

" It is," said Mr. Se3rmour j " but you must remember 
that it will only apply to a certain description of bodies : 
when they are not portable, and will not admit of this kind 
of examination, their centres of gravity can only be ascer- 
tained by experiment or calculation, in which the weight, 
density], and situation of the respective materials must be 
taken into the account. Having proceeded thus far, you 
have next to leam that the centre of gravity is sometimes 
so situated as not to be tDitJUn the body, but actually at some 
distance from it." 

" Why, papa !" exclaimed Tom, " how can that possibly 
happen?" 

"You shall hear. The centre of gravity, as you have just 
said, is that point about which all the parts of a body balance 
each other ; out it may so happen that there is a vacant 
space at this point. Wnere, for example, is the centre of 
^vity of this ring ? Must it not be in the space which the 
ring encircles?" 

" I think it must," said Tom ; " and yet how can it be ever 
supported without touching the ring?" 

" That point cannot be supported," answered his father, 
" unless the ring be so held mat the line of direction shall 
fall within the base of the support, 
which will be the case whether you Fig. 1 1, 

poise the ring on the tip of your finger, 
or suspend it by a string, as repre- 
sented in the ^ures wMch I have 
copied from the ^Conversations on 
Natural Philosophy.' I need scarcely 
add, that it will oe more stably sup- 
ported in the latter position, because 
the centre of gravity is below the point 
of suspension ; whereas in the former 
the base is extremely narrow, and it will, consequently, re- 
quire all the address of the balancer to prevent cevste^i '^ki 
gravity from faJhng beyond it. As you axe tiovt 
82on of all the leaSig prmciples upon wlaic\i\Jaft a^et"aic\sscA 




84 



PHILOSOPHY IN BPORT 



of the centre of gravity depend, I shall put a few practical 
questions to you, in order mat I may be satisfied you under- 
stand them. Tell me, therefore, why a person who is 
fearful of falling, as, for instance, when he leans forward, 
should invariably put forward one of his feet, as you did the 
otlier day, when you looked into Overton well ?" 

'•To nicrease nis base," answered Tom; "whenever I 
lean greatly forwjinl, I should throw the line of direction be- 
yond it, did I not at the same instant put out one of my feet, 
so as to extend my base, and thus to cause the line to con- 
tinue within it.-' 

^- Rightly answered j and, for the same reason, a porter 
with a loatl on his back leans forward to prevent his biulhen 
from throwing the line of direction out of the base behind. 
So the horse, in drawing a heavy weight, instinctively leans 
forward, in ordei to throw the whole of his weight as a coun- 
terbalance ; and yet,'^ observed Mr. Seymour, "we are in 
the habit of ignorantly restraining him by a bearing rein, in 
consequence of wlucli he has to call in the aid of his mus- 
cles, by wliieli a very unnecessar}' exhaustion of strength is 

Eroduced. Thus is it that German and French horses draw 
eavy weights with apparently greater ease to themselves, 
because the Germans tie a horse's nose downwards, while the 
French, more wisely, leave them at perfect liberty. But to 
proceecl. Did you ever observe the maimer in which a 
woman carries a pail of water?*' 

To be sure,-' said Tom ; " she always stretches out one 
of her arms.- ' 

"Tlie weight of tlie pail," continued Mr. Seymour, 
throws the centre of gravity on one side, and the woman, 
therefore, stretches out the opposite arm, in order to bring it 
back again into its original situation : did she not do this, wie 
must, like tlie English draught horses, exert her muscles as 
a counteracting force, which would greatly increase the 
fatigue of tlie operation ; but a pail hanging on each arm is 
carried without difficulty, because they balance each other, 
and the centre of gravity remains supported by the feet." 

I see,'- said Louisa, "that all you have said about the 
woman and her pail must be true , but how could she have 
learned the principle which thus enabled her to keep the 
centre of gravity in its proper place ?" 

" By experience. It is very unlikely that she should ever 
have heard of such a principle, aivy moie thaja. tkose people 
^rJio pack carts and wagons, and yet m^ei Vsn^ 
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with such accuracy as always to keep the line of direction 
in, or near, the middle of the base. But to proceed to another 
example: — have I not frequently cautioned you against 
jumping up suddenly in a boat? Can you tell me upon 
what principle such an operation must be attended with dan- 
ger?" 

" I suppose," said Tom, " for the very same reason that 
a wagon is more likely to be overturned when its top is too 
heavily laden ; it would elevate the centre of gravity, and 
thereby render the line of direction liable to be thrown be- 
yond ttie base, and so upset the boat." 

Mr. Seymour observed, that after this lesson he thought 
the balancing which Tom and Louisa had witnessed at Ast- 
ley's theatre last year, would cease to appear so miraculous. 
Louisa declared that she had now discovered the whole 
mystery. 

" You have doubdess perceived," said her father, " that 
the art entirely consists in dexterously altering the centre of 
gravity upon every new position of the body, so as con- 
stantly to preserve the line of direction within the base. 
Rope-dancers effect this by means of a long pole, the ends 
of which are loaded by weights, and which they hold across 
the rope. If you had paid sufficient attention to their move- 
ments, you must have perceived how steadily they fixed 
their eyes on some object near the rope, so as to cuscover 
the slightest deviation of their centre of gravity to one or the 
other of its sides, which they no sooner detect, than they in- 
stantly rectify it by a countervailing motion of their pole, 
and are thus enabled to preserve the line of direction within 
the narrow base. This very same expedient is frequently 
practised by ourselves ; if we slip or stumble with one foot, 
we naturally extend the opposite arm, making the same use 
of it as the rope-dancer does of his pcie. Many birds, also, 
by means of their flexible necks, vary the position oi their 
centre of gravity in the same manner. Wnen they sleep, 
they turn it towards the back, and place it under the wing, m 
order to lay the greatest weight on the point above the feet." 

" What an interesting subject this is," cried Louisa " and 
how many curious things it is capable of explaining!" 

Indeed is it j and I shall take an opportunity oipointinjg 
out several specimens of art (9) which are indebted for their 
stability to the scientific application of the princi^W >N«i\3i3»5[^ 
been considering'; — but I have now a p^i^o^s. io\ -^^"^-i 
Tool'' 
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*• Ijui us hear it, papsu*' 
How comes it that a stick, loaded with a weight at the 
upper extremity, can be kept in equilibrio, on the point of 
the limier. with much greater ease tnaa when the wei^ is 
near the lower extremity, or, for instance, that a swoid can 
be balanceil on the linger much better when the hilt is 
uppermorst ? " 

That i« indeed strange. I should have thought," replied 
Louisa, that tlie liigher the weight was placed above the 
point of support, tlie more readily would the line of direction 
tiave been thrown beyond the base." 

»• In that respect you are perfecdy right; but the balancer 
will be able to restore it more easily in one case than in the 
otlier ; pince. for reasons which you will j^resently discoyei, 
the greater the circle which a body deseiibea in feJling, the 
less will be its tendency to fall. Look at the sketch which 
I have prepared for the explanation of this feet, and I think 
you wifl readily comprehend the reason of it." 

Fig. 12. 




When the weight is at considerable distance from the 
point of support, its centre of gravity, in deviating either on 
one side or the other from a perpendicular direction, de- 
scribes a larger circle, as at a, than when the weight is very 
near to the centre of rotation or the point of support, as at h. 
But, in a large circle, an arc of any determinate extent, such 
as an inch, for example, describes a curve which deviates 
much less from the perpendicular than if the circle were 
less J as may be seen by comparing the positions of the 
sword at d and e ; and the sword at (Twill not have so great 
a tendency to deviate further from the perpendicukir, as that 
at e; foi its tendency to deviate aXtogeuifti ttom^^x^- 
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dicular is greater^ according as the tangent to that point of 
the arc. where it happens to be, approaches more to the 
vertical position. You see then that it is less difficult to 
balance a tall^. than a shorter pole ; and it is for the same 
reason that a person can walk with greater security on high 
than on low stilts." 

" That is very clear," said Louisa, " ^though^ before your 
explanation, I always associated the idea of difficulty with 
their height." 

" I suppose," added Tom, "that the whole art of walk- 
ing on stilts may be explained by the principles you have 
taught us." 

" Undoubtedly it may j for the equilibrium is preserved 
by varying the position of the body, and thus keeping the 
centre of gravity within the base." 

" It must be a great exertion," observed Louisa. 

"Before custom has rendered it familiar; after which, 
there is no more fatigue in walking on stilts, than in walk- 
ing on our feet. There is a district in the south of France, 
near Bourdeaux, called the Desert of Landes, which runs 
along the sea coast between the mouths of the Adour and 
Gironde, where all the shepherds are mounted on stilts ; on 
which they move with perfect freedom and astonishing ra- 
pidity ; and so easUv does habit enable them to preserve 
their balance, that they run, jump, stoop, and even dance, 
with ease and security."* 

" How very odd !" said Tom ; " what can be their motive 
lor such a strange habit?" 

" Its objects," replied his father, "are important: to keep 
the feet out of the water, which, during the winter, is deep 
on the sands ; and to defend them from the heated sand during 
the summer : in addition to which, the sphere of vision over 
80 perfect a flat is materially increased by the elevation, and 
the shepherds are thus enabled to see their flocks at a much 
greater distance.! They cannot, however, stand perfectly 

• stilts also enjoyed for centuries very considerable celebrity in the 
city of Namur. Tbe frequent inundations of the Mcuse and Sambre, which 
formerly used to flood it, led, doubtless, in the first instance to their em- 
ployment ; but that which waef originally a necessity, became in the course 
of time an amusement, and one that developed singular features. As far 
back as the eleventh century may be traced the existence of games on 
stilts, which gradually assumed a party character ; and the players finally 
resolved themselves into distinct bodies, ready at all times io 
against each other, even to the peril of life aud \\in\». — Co»uUtf* Tout 
through the raU*9 tftke JHeute. 

t In Scotland Btilu are used to paM riven. 
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Still upon their Ptilts, without the aid of a long staff, which 
they always carry in their hands ; this ^ards them against 
any accidental trip. and. when they wiSi to be at rest, fomu 
a tnird leg that keeps them steady!" 

^* I suppose/' said Louisa, tliat the habit of using these 
stihfl is acquired while they are very young." 

^' It isj my dear ; ^nd it appears that the smaller the boy 
is, tlie hi«;her are his stilts ; a fact which affords a practical 
proof of the^truth of what I have just stated." 

Tlie stork is said, in my wort on Natural History, to be 
alw^ays walking on stilts,'* said Louisa; ^^and yet it does 
not apP®^ ^® fatigue him.** 

'Hiat is very true,** replied the father; "but you must 
remember, that nature has fumished the bird with a pro- 
vision, by which the legs are kept extended without any 
exertion of the muscles, in the manner of certain springs; a 
structure which enables it to pass whole days and nights on 
one foot, without the slightest fatigue. If you will visit the 
cook the next time she trusses a fowl, you will at once per- 
ceive the nature and utility of this structure ; upon benaing 
the legs and thighs up towards the body, you will observe 



position of the limbs in which the bird rests upon its perch, 
and in this position it sleeps in safety ; for the claws do 
their office in keeping hold of the support, not by any volun- 
tary exertion, but by the weight of^ the body drawing the 
stnngs tight." 

" But, papa," said Tom, " I have yet some more questions to 
ask you on the subject of balancing. I am not at all satis- 
fied about many of the tricks that we saw last year ; indeed, 
I cannot believe, that many of those astonishing feats can 
be explained by the rules you have just given us." 

"I very well known to what you allude," replied Mr. 
Seymour. "Many singular deceptions are certaiidy prac- 
tised by removing the centre of gravity from its natural into 
an artificial situation, or by disguising its place; thus, a cy- 
linder placed upon an inclined surface may be made to run 
up, instead of down hill. I can even appear to balance a 
pailful of water on the slender stem of a tobacco-pipe ; Imt I 
shall be enabled to explain the nature of these deceptions 
by some toys which I nave provided for your amusement, 
and which 1 must say you are fully entided to possess, as a 
reward for the clear and satisfactory manner in which you 
ha re this day answered my qaestioivft. "BmV. Vete ^TCk»& 



that the claws close of their own 
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Mr. Twaddleton: he would really seem to possess an in- 
stinct that always brings him to tne Lodge whenever I am 
preparing some amusement for you." 

1 he vicar smiled as he entered the room, but, unwilling 
to interrupt the lesson, he placed his fore finger on his lip, 
and, with a significant nod, silently took a seat at the 
table. The children laughed aloud at this cautious demean- 
our; and Tom exclaimed, " Why Mr. Twaddleton, our les- 
son is over, and we are going to receive some new toys as 
a reward." 

I have here," said Mr. Seymour, as he opened a large 
wooden box. "a collection of figures, which will always 
raise themselves upiight, and preserve the erect position; or 
regain it, whenever it may have been disturbed." 

He then arranged these figures in battalion on the table, 
and striking them flat by drawing a rod over them, they im- 
mediately started up again, as soon as it was removed. . 
" These figures," continued he, "were bought at Paris some 
years ago, under the title of Prussians 

"I declare^" exclaimed the vicar, "they remind me of the 
rebellious spirits whom Millon represents as saying that as- 
cent is their* natural, and descent their unnatural, motion."* 

"I have seen skreens similarly constructed," said Mrs. 
Seymour, "which always rose up of themselves, upon the 
removal of the force that had pressed them down." 

"I will explain their principle," said Mr. Sejrmour. 

" Suppose we first examine the construction of the figure," 
observed the vicar. "Eless me! whv it is like the poet , 
Philetas of Cos, who was so thin and light, that lead was 
feistened to his ^oes to prevent his bein^ blown away."t 

* The vicar here alludes to the ipeech of Moloch (Paradiae Loat, b. ii. 
1.75);- 

That in our proper motion we ascend 
Up to our native seat ; descent and fall 
To US is adverse.'* 
t This story is related by iElian, who at the same time discredits it, for, 
says he, *■ how could he carry about a sufficient weight to prevent his be- 
ing blown away, if be were so weak as not to be able to resist the sea- 
breeze This matter-of fact way of regarding a humorous &ble is eioaed- 
ingly amusing, and reminds the author of a somewhat similar criticism 
upon an American story which he had related. A traveller, after a long 
Journey anxiously looked about for some inn wherein his Jaded horse might 
have a bait; but all in vain, no such accommodation was to be found; bis 
next attempt was to find a grassy spot that could afibrd some pasturage, 
but in this again he failed, in this dilemma his inceuuil^ 
source, which proves for the thousandth and firal UmeA^^ VnxVYioV^ 
zdage, that " Neee§Bity is the mother of InvenUon r AtaL^Vtt\^«;»^ 
pocket a pair of green glaaa spectacles, be ^ac«d 
4?# 
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Fig. 13. 




Fig. 14. 



^^The figure;'' said Mr. Seymonr, ''is made of the pith of 
the elder-tree, which is extremely lidit, 
and is affixed to the half of a leaden Gul- 
let; on account, therefore, of die dispro- 
portion between the weignt of the figure 
and that of its base, we may exclude tbe 
consideration of the former, and confine 
our attention to the latter. The centre of 
gravity of the hemispherical base is, of 
course, in its axis; and therefore tends to 
sqpproach the horizontal plane as much as 
possilde, and this can never be accoia- 
plislied, until the axis becomes peipeo- 
dicular to the horizon. Whenever the 
curved sarSace is in any other position, 
the centre of gravity is not in the lowest jdace to wfaidi 
it can descend, as may be seen by the diagram which I 
have just sketched, if the axis a 6 be removed to e d 
it b evident that the centre of |^vity will be raised, ana 
that, if left alone, it would im- 
meoiately descend again into its 
original position.'' 

<<I understand it perfectly," 
said Tom. When the axis a h 
is perpendicular, the centre of 
gravity wiU be in its lowest jpoint, 
or as near the earth as it can 
place itself; when, therefore, the 
figure b pressed down, the centre of gravity is niaed, and 
consequently, on the removal of that pressuxe, it will deaoend 
to its original position, and thus raise the figure." 

" I see you understand it. Here, then," continaed Mr. Sey- 
mour, " is another toy in fiirther illustration of our subject "It 
consists of a small figure^ supported on a stand by a ball, which 
is quite loose ; and yet it is made to tum and balance itself 
in all directions, always recovering its erect position, when 

face, aod led him into a carpenter*! yard, when the deluded aniinal imme- 
diately commenced hie meal upon the shavinga of wood aod aawduft. 
The abeurdity of this story necessarily excited a general laugh, but with 
one eiception ; it was evident that one of the company did not sympatliise 
with his companions, and, after a few minutes of apparent abstraction, fee 
exclaimed, with, an air of much solemnity, I must beg your pardon, fir. 
but I entertain strong doobu as to the truth of your story, for I cannot «n- 
deritand bow tbe spectacles could have been Axed on the hone's noee*" 
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the force applied to it is removed. 
The two weights in this case, Fig. 15. 

bring the centre of ^[Tavity consi- 
derably below the point of suspen- 
sion or support, and therefore 
maintain the figure upri^t^ and 
make it resume its perpendicular 
position, after it has been inclined 
to either side; for the centre of 
gravity cannot place itself as low 
as possible, without making the 
figure stand erect." 

"That is very evident," cried 
Louisa. 

" I BhaiHL next exhibit to you," 
ccmtinued Mr. Seymour, "a toy 
that furnishes a very sood solution 
of a popular paradox in me- 
chanics; viz. A body having a tendency to foR by its otm 
leeigkt; how to prevent Ufromfidlm^, by adding to it a weight 
on Sbe same side on which it tends to faUr 

"That is indeed a paradox!" exclaimed Louisa. "The 
next time I see the eardener sinking under the load of a 
heavy sack, I shall desire him to lighten his burden by 
doubling its weight." 

" WiU you, indeed. Miss Pert? I do not think so, after 
you have seen Ae operation of the toy I am now about to 
exhibit. Here you perceive, is 
a horse, the centre of gravity , Fig. 1«. 

of whicn would be somewhere 
about the middle of its body; 
it is, dierefore, very evident 
that, if I were to place its 
hinaer legs on the edge of the 
table, the line of direction 
would fall considerably be- 
yond the base^ and the horse 
must be precipitated to the 
ground; you will, however, 
perceive that there is a stin 
wire attached to a weight 
which is connected with the 
body of the horse, and by 
means of such an addition j Uie horse pmncQA 
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sectirity at the edse of the precipice; so that the figure 
which was incapable of supporting itself is actiuJly pre- 
yented Irom falling, by adding a weight to its unsupported 

end!" 

The children admitted the truth of this statement, and 
were not immediately prepared to explain it 

^^The weight, indeea, appears to be added on that side; 
but, in reality, it is on the opposite side," said the vicar. 

<^ In order to produce the desired effect." observed Mr. 
Seymour, the wire must be bent^ so as to torow the weidit 
far back, under the table ; by which contrivance, since md 
centre ot gravity of the whole compound figure is thrown 
into the leaden weight, the hind legs of the horse thus 
become the point of suspension, on which the ball may be 
made to vibrate with perfect security." 

" Now I understand it," cried Tom ; " instead of the weight 
supporting the horse, the horse supports the weight. 

^^Exacdy so. You perceive, therefore, from these few 
examples, that the balancer^ by availing himself of such 
deception, and combining with them a considerable degree 
of manual dexterity, may perform feats, which, at first sight 
will appear in direct opposition to the laws of gravity. There 
is also another expedient of which the balancer avails him- 
self, to increase the wonder of his performances^ and that is 
the influence of rotatory motion, which, you will presently 
see, may be made to counteract the force of gravity." 

I remember that the most surprising of all the tricks I 
witnessed was one, in which a sword was suspended on a 
key, which turned round on the end of a tobacco-pipe j on 
the top of the sword a pewterplate was, at the same time, 
made to revolve with great velocity." 

^^I well remember the trick to which you allude. The 
rotatory motion prevented the sword from falling, just as you 
will hereafter find the spinning of the top will preserve it in 
an erect position. There is also another efloct produced by 
rotatory motion, with which it is essential that you should 
become acquainted. You, no doubt, remember that momen- 
tum, or the velocity of a body, will compensate for its want 
of matter. A number of bodies, therefore, although incapa- 
ble of balancing each other when in a state of rest, may be 
made to do so, by imparting to them diflcrent degrees of 
motion. I believe that you are now acquainted with all the 
rinciples upon which tne art of balancmg depends ; and I 
ave little doubt; should we again, witae^a ^, ^iloTreaaasi.^ 
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this kind, that you will be able to explain the tricks which 
foiznerly appeared to you so miraculous.'' 

Fig. 17. 
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Fig. 18. 




CHAPTER V. 

THE CHINESE TUMBLERS, ILLUSTRATING THE JOINT KVt ' MC n OF 
CHANGE IN THE CENTRE OF GRAVITY OF A BODT, AND OF 
MOMENTUM. — MR. TWADDLETON's ARRIVAL AFTER A SERIES 
OF ADVENTURES.* THE DANQNG BALLS. THE PEA-SHOOTEE. 

— A FIGURE THAT DANCES ON A FOUNTAIN. THE FLTINO 

WITCH. ELASTICTTY. — SPRINGS. THE GAME OF " RICO- 
CHET/' OR DUCK AND DRAKE. — THE REBOUNDING BALL. — 
ANIMALS THAT LEAP BT MEANS OF AN ELASTIC APPARATUS. 

— THE "industrious FLEAS." A NEW SPECIES OF PUFF- 
ING, BT WHICH THE VICAR IS MADE TO CHANGE COUNTE- 
NANCE. 

Early on Monday morning did the yomig group assemble 
in the library; they had been told by Mrs. Sejrmour that 
their father had received a new toy of a very interesting and 
instructive nature, and we can easily imagine the eagemess 
with which thej anticipated the sight of it. 
"I trusty" said Mr. Seymour, " maJt aft.©i o\a\aX» ^^siemar 
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lion, the subject of the centre of gravity is thoroughly under- 
stood by you all. I have also reason to think that the nature 
and effects of what is termed momentum have been rendered 
intelligible to you." 

I certainly understand both those subjects, answered 
Tom : and so thought the rest of the party. 

" Well, then, I will put your knowledge to the test," ob- 
served Mr. Seymour, " for you shall explain to me the me- 
chanism of these Chinese IkmblersJ^ Upon which he pro- 
duced an oblong box, which, by opening, formed a series of 
stairs or steps, and took from a drawer at its end two gro- 
tesque figures (Chum and Pantaloon), which were connected 
wim eacE other by two poles, which they appeared in the 
attitude of carrying, pretty much in the way that the porters 
carry the poles of a sedan-chair. The foremost figure was 
then placed upon the top step, when, to the great astonish- 
ment of the whole party, the figures very <&liberately de- 
scended the several stairs, each turning over the other in 
succession. 

" There was a period in our histOTv^" observed Mrs. Sey- 
mour, when so marvellous an exhibition would have sub- 
jectea the inventor to the penalties of sorcery." 

" That," remarked Mr. Seymour, " may be said of most 
of the other inventions which I have yet in store to illustrate 
the powers conferred upon us by a knowledge of natural 
philosophy : but as &r as mechsuciical skill is cOncemed, I 
doubt whetner tne ancients did not even surpass us, espe- 
cially in the art of constructing automata: and as quicksilver 
was known in the remotest ages, I think it not improbable 
that it was one of the agents employed by them on such 
occasions. If I remember right, Anstotle describes a wooden 
Venus, which moved by means of ' liquid silver f then, again, 
the moving tripods which ApoUonms saw in the Indian 
temples — the walking statues at Antium, and in the temple 
of Ifierapolis, and the wooden pijgeon of Archytaa*, ou^t. 
undoubtedly, to be regarded as evidences of their mechanical 
resources. But let us reserve these literary questions for the 
better judgment of our worthy friend the vicar, and proceed , 
to consider the mechanism of the toy before us. Tom," 
continued he, ^'take the figures in your hand and examiite 
them'i 

^ Upon this subject. Dr. Brewflter,s Introdutlon 'H«.V»^ 
Magic wiii be nmd with ioterett and udvanlage. 
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No sooner had the young philosopher leeeiyed the ^gmtib 
from the hand of his father tnan he declared that the tabes 
were hollow, and that he felt some liquid running back- 
wards and forwards in them. 

" You are quite ri^ht, my boy," said Mr. Seymour, "they 
contain quicksilver.'^ 

Fig. 19. 




Now then I understand it," cried Tom; " the qoicksilTer 
runs down the tubes and alters the centre of grayity of the 
figures, and so makes them tumble over each other.*^' 

Well, I acknowledge that is no bad guess as a beginninff. 
and will cerUunly explain the first movement ; but you w3l 
be nleased to recollect that the instant a new centre of grayity 
is mus produced the figures must remain at rest ^ how, 
then, will you explain their continued motion?" 

" You said something, I think, aboxxX mom«Gk\»ssL\ did 
''ot; papa V' 
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Certainly ; and to its agency the continuance of the mo- 
tions is to be ascribed: but I will explain the operation 
more ftdly." 

Mr. Seymour then proceeded to point out the mechanism 
and movements of the toy in a manner which we shall en- 
deavour to convey to our readers by the aid of the annexed - 
engraving. 

As soon as the figure A is placed upon the step D, in 
the position A B, the quicksilver, by running down the in- 
clinecl tubes, swings the figure B round to C; and the cen- 
tre of gravity having been thus adjusted, the whole would 
remain at rest but for the contrivance to be next described. 
Besides their connexion with the poles by means of pivots, 
the figures are connected with each other by silken strings, 
which keep the figure B steadily in its position, while it tra- 
verses the arc until it arrives at C, when their increased 
tension has the effect of capsizing it, and of thus producing 
a momentum, which, by carrying its centre of gravity be- 
yond the line of direction^ causes it to descend upon the 
step E, when the quicksilver, by again flowing to the lowest 
part of the tubes, places the figures in the same position, 
only one step lower, as they were at the commencement oi 
their action j and thus, by successive repetitions of the same 
changes, it is quite evident that the figures must continue to 
descend as long as any steps remain for their reception." 

" Iunderstand.it perfecdy," observed Louisa, wim a smile 
of satis£au;tion. 

I need scarcely say," continued Mr. Seymour, that 
there are some niceties in the adjustment oi the minuter 
parts of the apparatus, without which the effect could not be 
accomplished; the quantity of quick»lver. for instance, 
must l^ar its proper proportion to the wei^nt and dimen- 
sions qf the figure : and m order to prevent its too rapid pas- 
sage along the inclined tubes, strings are stretched across 
their interior to retard the stream. Then, again, some 
management is necessary with regard to the silken strings, 
in order to ensure a necessary degree of tension. I will now 
show you," said he, " a sin^ tumbler, which will perform 
the same motions without the assistance of any tubes." 

" But not without quicksilver," observed Tom, " which, I 
suppose, must, in this case, be put into the body of tne 
figure." 

Vou are quite right; and it is made \o ^^^sii^isom oxa 
extremitjr of its body to the other thioug)a. «i «EDsi2^ ofofes^., 
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wiiicli 111!-* tho same effect as the strings in the tubes, in 
briMkiiiir tho oiim^nt ami preventing its too rapid motion. 
I I all Dther rt^sperts. the principle Ls the same as in the 

Just as Air. S«^vinoiir had terminated his exhibition of 'Le 
/K';/ ("tilhtiteui / ifu; welcome appearance of theyicar infused 
t.c^li ^[)irils into the little nartv- 

• My dear t'rionds.*' wiia Mr. Twaddleton, ''I have been 
itidm provokiimlv detained by that tiresome etymologist Jef- 
l*rybalH»l. 1 made many efiorts to escape^ but I was as 
a liy in a cobweb." 

' lb' is the i^eatest Iwre in all Christendom j I knew him 
well. ' ol>servcd Mr. Sej-mour, "when he practised as a 
(\)iivcyancor in (Jray's-Inn. and went by the nickname of 
tlu» Riot Act : for, in such horror was he held, that, if a num- 
ber of persons were congregated, his approach was sure to 
(li>j)erse them. But what has been the subject of your dis- 
courst^ ? — was the etymoloflrist merely airing his vocabulary, 
or (lid he propose some difficult question for discussion? 
He this, however, as it may, I will venture to say that he 
was, as usual, loquacious on the subject of mtUes — dry on 
the use of litptidsj and descanting witnout end on the im- 
portaiH^e of a terminotion.'^ 

Mr. Seymour. I am really and truly ashamed of you; 
piiiinin!;:. under any circumstances, is a most disgraceful 
habit, but wlien cniployeil to distort the meaning of lan- 
iruai^e it IxH'omes absolutely criminal.'^ 

To turn the subject of this discourse, the vicar proceeded 
to inform Mr. Seymour that he had no sooner escaped from 
the fanj^s of Prj'babel than he encountered Polyphemus. Our 
readers may, perhaps, wonder who this Pomhemua could 
have been ; we must, therefore, inform them that Mr. Twad- 
dleton, whose ideas were always tinctured with classical 
colouring, had bestowed this appellation upon the renowned 
Dr. Doseallj the Ksculapius of Overton, because, as he said, 
his practice was like the Cyclops, strong hut blind; and Mr. 
Seymour declared that the similitude was even more per- 
fect than the vicar had contemplated, for he observed that 
he certainly fattened upon the unhappy victims who fell 
W'ithin his clutches. 

With all our respect for the liberality of Mr. Seymour and 
the kind-heartedness of the vicar, we must, in justice to this 
respectable son of Apollo, express our disapprobation at so 
unprovoked a sarcasm. We ackivow\edi^ \Wt>i,\>qw8?1L.^ 
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by the aid of low bows aad high charges — of little ailments 
and large potions, had contrived to secure a very comfort- 
able balance On the creditor side of his worldly ledger. 
We also admit, that after the example of other celebrated 
practitioners, he had one sovereign remedy, which he ad- 
ministered in every disease. But what of that? he was 
often successful in his cures — that is to say, his patients 
sometimes recovered cfier they had taken his physic; and 
is not that the test conventionally received in proof of the 
skill or ignorance of greater physicians than Dr. Doseall? 
Nor can we persuade ourselves into the belief, that a doctor 
who £uthiully adheres to one single remedy, is less likely to 
be right than those restless spirits who are eternally coquetting 
with all the preparations of the Pharmacopoeia without ever 
remaining steady to any one of them. It has been truly 
remarked, that the clock which stands still and points stea- 
fastly in one direction, is certain of being right twice in the • 
twenty-four hours, while others may keep going continually, 
and as continually going wrong. Being ourselves no doctors^ 
we merely throw out tms hint for the consideration of those 
who are learned in such matters: but we beg pardon of our 
readers for this digression. 

"Well," said Mr. Se3rmour, "I am, at all events, rejoiced 
to see our Trojan in safety, after such perilous adventures; 
and I hope that he is now prepared to set sail again with 
us, on a new voyage of discovery. I have been engaged," 
continued he, "in explaining still farther the nature of 
momentum, and I now propose to exhibit an experiment of 
a different kind, in order to illustrate the same subject. 
You, no doubt, remember," continued Mr. Seymour, " that 
velocity makes up for weight; and therefore, although a 
fluid, as air, - or water, may, in a state of quiescence, be 
unable to support a body, yet, by giving it a certain velocity, 
it may acqmre a sustaining power. I have here seveial 
^ded pith-baQs, through one of which I have run two pins, 
atri^t angles to each other: the naked points, you per- 
ceive, are defended with sealing-wax, to prevent any mis- 
chief that might arise from their accidentally coming into 
contact with your face. By means of this brass tube (the 
stem of a tobacco-pipe will answer the same purpose), I 
shall produce a current of air by my breath, and you will 
observe that the litde ball will continue to dance ^ ^ M 
unsupported." 

Mr, Seymour then placed the pitli^ba^V 
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pipe, and inserting its other extremity in his month, blew 
out t}ie IMy which immediately rose in the air. ana con- 
tinued to iloat about for several seconds: he then drew in his 
breath, and caught it with much address on one of its points: 
and in this maimer, alternately floating and catching it, dia 
ho continue to delight the wondering group for serexal 
mhmtes. 

1 om received the tube and ball from the hand of his 
father^ and soon succeeded in playing 
Fig^ SO. with It Qbservej sentle reader, the 

address with which the boy man- 
^ ages it 

^'This reminds me of my pea- 
shooter," said Tom, as he removed 
the tube from his mouth, <<widi 
which I have often shot a pea across 
the play-ground." 

"Exactly; and you wjR now un- 
derstand tne nature of the force by 
which your pea was projected. The 
air blown from the lungs, gains such 
momentum from the contracted chan- 
nel in which it flows as to impart 
c-onsiderablo velocity to the pea placed within the influence 
of its current." 

Mrs. Seymour observed, that she had lately read in 
Waterton'H "Wanderings in South America," a very inte- 
resting account of the Indian blow-pipe, which the natives 
of Guiana employ as an engine for projecting their poisoned 
arrows, and which owes its power to tne principle of which 
Mr. Seymour liad just spoken, and its unerring accuracy to 
the skuful address of the Indian who uses it. (10) 

" Mr. Seymour," said the vicar, " I much like your ex- 
periment with the pith-balls; but do tell me the use of the 
pins that are passed through them." 

" They are not absolutely necessary for the success of the 
experiment; indeed, I ought to have stated, that theii only 
use is to ensure the elevation of the ball to a certain dis- 
tance above the orifice of the tube, before it is set adrift" 

" ^Ne turbata volent rapidis hidibria ventis,^ as Yirgil has it 
I duly appreciate the contrivance ; but if the ball was set off 
at a oistance from the orifice, such an expedient would be 
unnecessary." 

" '^^rtaimy/' answered Mi. Seymoui-, "l-wfi^L mmh «sftr 




MADK aCIENCK DT XARNB8T. 



101 
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vince you that, under the condition you propose, the pins 
are not essential." 

So saying, he placed the tube in his mouth, and by care- 
fully holding the Dall at a distance of about half an inch from 
its orifice, he was enabled to consign it at once to a continu- 
ous and steady stream of air. which can never be command- 
ed at the point from which tne air issues; and he thus suc- 
ceeded in sustaining the ball in motion, in the same manner 
as he did in the preceding experiment. 

"We will now proceed to the orchard," said Mr. Sey- 
mour, "where I have prepared anodier pleasing exhibition 
of a similar description." 

The party accordingly left the Lodge, and when they had 
arrived at tne fountain, their father produced a small wooden 
figure, of which the annexed is a sketch. Within its base 
was fixed a hollow sphere, or ball of thin 
copper, which, when properly adjusted 
on a fountain, oi jet d^eau, was sustained 
by the momentum produced by the velo- 
city of the stream; so that the whole 
figure was balanced, and made to dance 
on the fountain, as tne pith-ball had been 
made to play in the current of air. 

The cfidldxen were much gratified at 
witnessing so curious an exhibition. Mr. 
Twaddleton laughed heartily at the ludi- 
crous efiect it produced, and observed that, 
although he had never oefore seen the ex- 
periment, he had frequently heard of it ; 
and he added, that he understood it to be 
a very common toy in Germany and Hol- 
land. 

" I have for some time," said Mrs. 
Seymour, "been trying to construct a 
lignt figure of this kind, which shall dance 
on a current of air; and .1 believe I have 
at length succeeded. The head I have' 
formed of the seed-vessefl of the Antirrhi- 
num, which has a striking resemblance to 
a face, and possesses, moreover, the indispensable condition 
of lightness. The dress is made of silver paper, stretched 
over a cone of the same material. From its ap^^araofiQ I 
have named it the Frying WitdhP 
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" I admire your ingenuity," said Mr. Seymour, " and 1 
have no reason to doubt the success of your enterprise." 

"I found it convenient," continued Mrs. Seymour, "to 
place a stage of card below the orifice of the tuoe, in order 
to steady the figure as she rises, and to receive her as she 
falls." 

"Your principal care," observed her husband, " must be 
to throw the centre of gravity of the figure as low as possi- 
ble." 

On the party returning to the library. Mr. Seymour ex- 
pressed a wish that, before they suspenaed their morning's 
recreations, they should take into consideration a pecuhar 
property oi matter, which they had not yet discussea. 

"Ana what may that be?" asked Louisa. 

"Elasticity," replied her father; "and I wish to hear 
whether Tom can explain to us the meaning of the term." 

Tom very well knew what was meant by Elasticity; but 
he was like many a merchant with a bill of exchange, who, 
although well-accjuainted with its value, has not sufficient 
small change to cash it. Tom wanted words to enable him 
to furnish a clear definition ; his father, therefore, kindly re- 
lieved his embarrassment, by informing him that "it was a 
property inherent in certain bodies, by which they possessed 
a disposition to have their form altered by force or pressure, 
and to recover it on the removal of that pressure, throwing 
off the striking body with some dcOToe of force: for example," 
continued he, "the cane which I hold in my hand can be 
bent to a certain extent, and then, if I let it go, it will im- 
mediately return to its former condition with considerable 
force." 

Ix)ui8a inquired whether bending and pressing upon a body 
were the same thing. Mr. Seymour replied that the form 
of an elastic body might be altered either by compression or 
distension, and that bending was, in fact, only a combination 
of these two methods; " for," said he, " when a straight body, 
l&e my cane, is bent, those particles of it which are on the 
one sidfe are compressed, wMle those on the other are dis- 
tended. But let us proceed with the subject. I have said 
that elastic bodies, on returning to their onginal form, throw 
off the striking body with some degree of force. I have here," 
continued Mr. Seymour, taking out of his pocket a wooden 
image of a cat, "a toy which I intend as a gift to John; it 
wiU serve to illustrate our subject. The tail, you perceive, 
J8 moveable; one of its ends iJeing tied to a. ^^^^.^ 
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which is a highly elastic substance. When I bend the tail 
under the body of the animal, I necessarily twist the string; 
and by pressing the other end of the wooden tail upon a piece 
of wax, I can retain it for a few seconds in that situation.^^ 

Mr. Sevmour having fixed the tail in the manner above 
described, placed the wooden image on the ground, when, 
in a few seconds, it suddenly sprang forward, to the great 
delight of the younger children. 

Can you esnalain this action?" asked Mr. Seymour. 

"The wax," answered Tom, "was incapable of holding 
the end of the tail longer than a few seconds ; and as soon 
as it was let loose, the elasticity of the catgut enabled it to 
return to its former condition: in doing which the tail struck 
with force against the ground, which threw off the body of 
the cat and produced the leap." 

"Very well explained; and you, no doubt, will readily 
perceive that the operation of steel springs depends upon the 
same principle of elasticity: a piece of wire or steel, coiled 
up, may be made to set a machine in motion by the endea- 
vour it ms^es to unbend itself. This is the princii)le of the 
spring in a watch. When our watches are what is termed 
doum, this steel has uncoiled itself; and the operation of wind- 
ing tnem up, is nothing more than that of bending it again 
for action (11). If the elasticity of a body be perfect added 
Mr. Seymour, " it will restore itself with a force equal to that 
with wnich it was compressed. As I have given John a toy, 
it is but fair that I should reward you, Tom: open that box, 
and examine the gift which it contains." 

Tom received Uie present from his father, and proceeded 
to open the lid, when, to his great aatonishment, the figure 
of an old witch suddenly sprang upwards. Mr. Seymour 
explained its mechanism, by stating "that the figure con- 
tained a wire coiled up like a cork-screw, and which, upon 
the removal of the pressure of the lid which confined it, 
immediately regained its original form." (12) 

Tom inquired what kind of bodies was most elastic. He 
was informed that the air was the most elastic of all known 
substances, and had, for that reason, been distinguished by 
the name of an dastic fluid. Hard bodies were so in the next 
degree ; while soft substances which easily retain impressions, 
such as clay, wax, &c., might be considered as possessing 
but little elasticity. 

"I should have thought," said Louisa, "^!aaX.Tvev\5fta\ 
nor wax had posBessed any elasticity." 
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My love, we know not any bodies that are abisolnteiy. 
or perfectly, either hard, soft, or elastic ^ since all partake d 
these properties, more or less, in some mteimediate degree, 
liquids are certainly the least elastic of all bodies ; and nntO 
lately, water was regarded as being perfectly inelastic*; but 
recent experiments have shown it capable of compression, 
and of restoring itself to its original bulk, as soon as the 
{)ressure is removed * it must, therefore, possess some elas- 
ticity. Indeed," said Mr. Seymour, "we might hare anti- 
cipated such a result iirom the effects which present themselves 
in the well-known same of ' Ricochet J or ihnA and DrakeJ^ 
Duck and Drake/" exclaimed Louisa; ''for goodneee' 
sake, what can that game be?" 

" I dare say your brother will not have any difficulty in 
explaining it to you." 

Tom informed her that it was a game in which any number 
of boys threw a stone, or a flat piece of tile, into the water: 
and that he whose stone rebounded the greatest number m 
times was the con(jueror. 

" It is a very ancient game," said Mr. Seymour, "and had 
the vicar been present, we should have heard a learned 
disquisition upon it * as ne, however, is unfortunately absent. 
I must tell you all I know upon the subject. It was callea 
hy the Greeks Epostrakimoslf, and was anciently played 
with flat shells. Now it is evident that the water must pos- 
sess some degree of elasticity, or the stone could not rebound 
(13) ; but I shall have occasion to revert to the subject here* 
after." 

"And are my marbles elastic?" asked Tom. 
"Undoubtedly; but not to the same extent as your ball. 
There.'* said Mr. Seymour, throwing his ball against the wall, 
see now it rebounds." 

" The return of the ball," observed Tom, " was, I suppose, 
owing to its elasticity ; and I now understand why one fillea 
with air rebounds so much better than one stuffed with bran 
or wool." 

"You are quite right; and the retum of the ball, after 
having struck tne wall, affords an example of what is termed 
reflected motion, upon which I shall have to remark when 
we come to the interesting subject of 'Compound Forces;' 
but at present, my only wish is to render the property of 
elasticity intelligible to you. It is a force of very extensive 

* The comparative inelasticity of watet vUV be «\MCk'n\w ^sftt««.tL«&. 
t Pollux, lib. ix.c.7. 
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application ; there is scarcely a machine wherein the elas- 
ticity of one or more solids is not essentially concerned. 
Nature, also, avails herself of tiiis property to accomplish 
many of her purposes. Fleas and locusts are cabled to 
jump two hundrea times the height of their own bodies by 
means of a springy membrane; easily visible by a micro- 
scope; so that; supposing the same relative force to be 
infused into the body of a man nx feet high, he would be 
enabled to leap three times the hei^t of St. Paul's. The 
hinder legs of the flea are also much longer than the fore 
ones; when about to leap it bends them towards the body, 
and men by suddenly extending theni, effects the leap. The 
' Industrious lUas,^ lately exhibited in London, were deprived 
of this power by having the hinder legs amputated at the 
knee-joint." 

"I suppose," said Tom, "that it is by some such spring, 
shrimps are enabled to leap to the tops of cataracts, as 1 have 
read in my work on Natural History." 

" Man3r species offish are thus enabled to leap, by bending 
their bodies strongly, and then suddenly unbencung them 
with an elastic spring; and the long-tailed crayfish, and the 
common shrimp, leap by extending their taus, after they 
have been bent under their bodies: — but the most striking 
example of this kind is the leap of the salmon ; just under 
the cataract,' and against the stream, he wiU rush for some 
yards, and rise out of the spray six or eight feet; and, amidst 
the noise of the water, he may be heard striking against the 
rock with a soi9id like the clapping of hands; if he fmd a tem- 
porary lodgment on the shelvmg rock, he will lie quivering 
and preparing for another summerset, until he reaches the 
top of tne cataract; thus at once exhibiting the elasticity of 
his bones and the power of his muscles.'' 

"Nature also avails herself of this property for accom- 
plishing many purposes in the vegetable kingdom ; the reg- 
ular dispersion and sowing of the seeds of several plants is 
effected by a spring, which is wound sometimes round the 
outside, and sometimes round the inside of the case in which 
the seeds are ccmtained." (14) 

"We will now conclude our diversions," said Mr. Sey- 
mour, "with an exhibition of a very striking description. 
Here," cried he, as he removed a small piece of apparatus 
from a box which stood on the table, " is a toy, at vA»R\3L\!Bft 
sternest philosopher; nay, even Heraclitus, ol ^^«^va%m^- 
mory, cohld not retrain from laughing.' ' 
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He then displayed a small ball of Indian rabber, on which 
was painted an exact resemblance of the worthy Ticar, exe- 
cutect under the direction of Mr. Seymour, by that inimitable 
artist; George Cniikshank. The ball was connected with an 
air syringe^ by which it was easfly distended. It gradually 
increased m magnitude, swelling, like the gourd of Jonah, 
as the inflation proceeded, and the countenance of the yicar 
progressively eruar^ed to the size of the full moon, without 
the least alteration m the character or expression of his fea- 
tures. 

'^I declare." said Mr. Sejrmour, "the vicar improves t^xm 
acquaintance^^ 

"It must be acknowledged that you have puffed him into 
consequence," observed Mrs. Seymour. 

The countenance had^ after a short time, swelled to ten 
times its orimnal dimensions: the children deafened Mr. Sey- 
mour with their shouts, and the good-humoured cler^-man 
was actually convulsed with laughter. The stop-cock was 
i^ow tumed 3 the elastic bladder b^ame smaller and smaller, 
and the features underwent a corresponding diminution, until 
they once again assumed their original dimensions. 

" You perceive my dear Sir, that 1 make you look small 
again." 

"That is by no means an unusual effect of your jokes," 
replied the vicar. 

"Now. Tom," said his father, " it is for you to explain the 
nature 01 the exhibition you have just witnessed." 

Tom proceeded accordingly. 

"The bladder was highly elastic, and therefore readily 
yielded to the pressure of the air, and became distendei 
As soon, however, as the pressure was removed, the air was 
driven out again with force, and the particles of the Indian 
rubber retumed to their former condition. But I observed 
one circumstance which I do not understand^" said Tom: 
"when you first tumed the stop-cock, the air rushed out 
with great violence, and the baU diminished very rapidly : 
but it gradually slackened, until, at last, the bladder coma 
scarcely be seen to contract." 

" I rejoice to find that you were so observant," said his 
father: "the efiect you noticed depended upon a general 
law of elasticity. Elastic bodies, in the recovery of their 
forms from a state of compression, after the removal of the 
compressing force, exert a greater power at first than at last, 
so that the whole progress of iea\oi«X\atv TetarcKea 
motion. 

I 
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The vicar^ iiMo had listened with profound attention to 
the explanation which the boy had onered, rushed forward 
at its conclusion, and clasping him in his arms, declared 
that a first-class man of Tnnity could not have succeeded 
better. 

^^But let us now, if you please, Mr. Seymour, suspend 
oar researches: recollect," said the vicar, "that your oirds 
are, as yet, scaicely fledged; and they will, therefore, make 
gr^iter advances by short flights frequently repeated, than 
by nninterrapted progression.'^ 

We heartily concur in this opinion, and shall, therefore, 
terminate the chapter. 



108 



noMonnr nr novr 



CHAPTER VI. 

THE ARRIVAL 0£ MAJOR UIAPWELL, AMD THX BUSTLE Vt 00- 
CA8I0MED. — TH£ VICAR's INTKRYIEW WITH THE gTRAMO. 
— A CURIOUS DISCUSSION. — A WORD OR TWO AlHHIBim TO 
FOX-HUNTXRS. — VERRAL OORRVPTIONS.— 60MB GEOMETIK&L 

DEFINITIONS. — AN ENIGMA. 

As the ladies of Overton were regaling themselTes with a 
sociable dish of tea and chat, the conversatioii was afampdjr 
interrupted by the appearance of a chariot-and-foar, that 

Sassed along the road with luxurious speed, and whioB, ai 
liss Kitty Kyland declared, announccKl, hy the dignified 
suavity ot its roll, that the personage it conTeyed must be 
of superior rank. 

Those," exclaimed she, who cannot at once distinguiih 
such ^ spirit-stirring' sounds from the discordant rattle of a 
plebeian chaise, deserve to wear the ears of Midas.'' 

This extraordinary sul^ety of Miss Ryland's ean b said 
to have been conferred upon them b^ those miiyeisal no- 
moters of bodily vigour, atr and exercuey of which they nad 
received the combined advantage the ingenious hsunt sf 
listening to whispers through a certain pnemnatio appantoa, 
familiany termed a keyhole. In feurther proof of the fidelity 
and alertness of her auditory establishment, we may Hift 
state, that, on passing Doseall's shop, she never £ailea to 
distinguish, by the sound of the mortar, whether the medi- 
cines under preparation were designed for the stomachB 
of the rich or the poor. The vicar even admitted USe cor- 
rectness of her discrimination, for he had himself observed 
that the pestle beat dactyls in one case, and spondees in the 
other. 

While the carriage was passing the window, the maidfln 
companions were breathless with wonder, eacn catohing a 
glance from the countenance of her neighbour, which heimt- 
ened as it were, by reflexion, the surprise depicted oiiAer 
own. 

Overton," exclaimed Miss Noodleton, is doubtless by 
this time honoured by the anivalL ol soxclq ^Saddx^gaiahad 
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Stranger; but who he is, or what may be the object of his 
visit^ am at a loss to divine." 

" Pooh !" cried Miss Puttie: "what a fuss is here about a 
ereen carriage and four hack horses! I doubt not but that it 
has conveyed some visitor to the vicar; had the Seymours 
expected any company, 1 must have heard of it yesterday." 

"To the vicar P' exclaimed Miss Phyllis Tapps; "and 
pray, Miss Puttie, allow me to ask whemer you ever heard 
of the peacock nestling with the crow?" 

" Or of the ea^e tddng up its abode in an ivy-bush?" 
vociferated Miss Ryland. 

Conjectures were vain, and the party determined to re- 
solve itself into a committee of inqmry. In the first place, it 
was judged expedient to see and question Ralph Spindle, 
whom iS. Doseall employed on the arrival of a stranger, as 
certain insects are said to use their ^fiders' to discover the 
approach of any prey that may serve them as food. 

The stranger \^as soon discovered to be a Major Snapwell, 
a rich and eccentric old bachelor, who had served in various 
campaigns in difierent parts of the globe, and received a 
competent number of wounds, in the defence of his king and 
country. His income was reported to be laige, and it was 
said, that he had not any near relative to enjoy the rever- 
sion, since his nephew had perished about two years before 
by stiipwreck. Tne circumstances that led to this disastrous 
event were believed to have so affected the veteran, as to 
have occasioned a very serious illness, and a consequent 
state of despondency, for which his physibians advised a con- 



the Continent during the last year and a half, accompanied 
only by his faithful servant, Jacob Watson, who was as much 
attached to the Major, as was ever a Newfoundland dog to 
his master. 

Such was the information derived from Annette^ the vicar's 
housekeeper; what proportion of fiction was mm^ed with 
its truth, me reader will probaUy soon be able to discover. 

"Well, Jacob," said the Major, as his trusty but asthmatic 
valet was leisurely buttoning on the long saiters of his mas- 
ter the morning aner his amval, "what do you hear about 
this village of Overton % Are there any sociaSle neighbours % 
I like the country; it is beautiful, Jacob, and the air appears 
mild: it promises to be the very place to rekindle the sparks 
of my expiring constitution; and ehould you, 
^me, get yqar intitkeii-winded bellavrs iDBiudAf^TKt '^^^ 




rambling about 
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flame mi<;ht, perhaps, bum a little brighter. But tell me. I 
whiil do you hear ot it, Jacob ?'* 1 
Why. and please you. Maior, I just now met with an old I 
crony ot mine, Mrs. Annette nrowu, at the Devil and the \ 
hiiix ot' Nails ' ■ 

'•And pray, Jacob," exclaimed the Major, "whotan^ \ 
you to speak thus irreverantly of the village blackunith?'' 

^* llie village blacksmith! Lord love you, it is the sign of 
the village alehouse!'' 

'•Tlien it is a very odd one; but go on with your story." 

'-As 1 was sayini;. Major. I met an old acquaintance who 
is housekeeper to Mr. Twaddleton, a bachelor gentleman^ and 
tlie vicar oi the parish. She tells me her master is down- 
right ailored in the place : though he must needs be a queer 
mortal, for she says he is so fond of antics that he won't suf- 
fer a mop or broom in his house, lest, I suppose, it should 
spoil the hopping of the fleas, and put an end to the fly's 
rope-dance upon a cobweb." 

" Jacob, Jacob, you are a wag, and had better go and 
ofler your services to this merry parson ; although, I fear, 
your asthmatic pipes would prove out a sorry accompani- 
ment to his capering. But pshaw ! — fiddlestick ! — stuff 
and nonsense ! — who ever heard of a vicar being fond of 
antics? — you are imposed upon, Jacob." 

I am sure that how Annette told me as much. Ay, and 
she said he had all sorts of curosities in his parlour — such 
as grinning faces, dogs with three heads, rusty swords, and 
I do not know what besides." 

"I see it! — see it all olauily !" exclaimed the Major; 

and your story has so delighted me that I could almost 
dance myself. This respectable clergyman, thought he, is. 
doubdess, an antiquary, a virtuoso — what a delightful com- 
panion \vill he prove! And a bachelor like myse^! — 
what tete-a-tetes do I anticipate !" 

"Jacob," exclaimed the Major, "you should hare said 
that the vicar was fond of, or, to speak more correcdy, de- 
voted to antiquesj not to antics. But, tell me whether mere 
are any other agreeable persons in this village?" 

" There's the squire and his family," answered the valet. 

"The name, the name, Jacob?" 

"Squire Seymour, and please you. Major." 

"Seymour, Seymour!" repeated tne Major; " I seem to 
know that name — let me remember." 

The Major's cogitations, Yiowevet, weie «>atvx^^ csvtx^fi&sifr. 
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by the entrance of the servant-maid, who infonned him that 
Mr. Vicar Twaddleton had called. 

"I beg that Mr. Twaddleton maybe admitted. — Jacob, 
place a chair." 

" Mr. Twaddleton," said the Major, as he advanced to- 
wards the door to meet his visitor, ^^I feel obliged and 
honoured by your kind attention. A& a perfect stranger, I 
could scarcely have expected this civili^ ; but your vifiage, 
surroimded as it is by all the softer charms of Nature, is 
calculated to impress the hearts* of its inhabitants wi^ a 
kindred amenity. The inhabitants are, doubdess, much 
attached to their country." 

" Proverbially so : never was Ulysses more attached to 
his Ithaca ! AUow me, also, to say that we all rejoice at the 
arrival of visitors ; and, as vicar of the parish of Overton, I 
should consider myself criminally deficient in my duty were 
I to suffer a respectable stranger to depart from us without 
his having received the mark of my respect, and the tender 
of my humble but cordial hospitality. I am an old-fashioned 
person. Major Snapwell, and am well-aware that these anti- 
quated notions do not altogether accord with the cold and 
studied forms of the present day." 

"Mr. Twaddleton," exclaimed the delighted Major, "I 
thank thee, most heartily thank thee, in 3ie name of all 
those whose hearts have not yet been benumbed by worldly 
indifference. Sit thee down — I abhor ceremony — and let 
me beg of you not to take ofience at a question to which I 
am most anxious you should give me an answer. Are you, 
my dear Sir, as I nave just reasons for supposing, an Anti- 
quart?" 

"I am undoubtedly attached to pursuits which mi^t 
have favoured such a report." 

" I thou^t so ; I guessed as much. Then sive me your 
hand; we must be friends and associates, u there he a 
pursuit on earth to which I am devotedly attached, it is to 
that of antiquities^ and, let me add," continued the Maior 
with increasmg ammation, for, like botded beer, he was tne 
brisker for warmth, " that if tnere be a literary character to 
whom the professor of arms ought to feel superior gratitude, 
it is to the antiquary. How many victories, what valiant 
deeds, must have perished in the memory of mankind, but 
for the kind offices of the virtuoso, under whose vivirpnff 
touch the laurels of the victor have bloomed -m^tftXiOTa^J^ 
rigour! and when the scythe of Time\iaa\e^\!tueniX»^w^^ 
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and to be scattered on the win^ of the wmd, he collects 
their remains, and piously deposits them in a splendid maa- 
soleum, in order to preserve mem to the latest pqeteiity!'' 

It were difficult to say, whether astonishment at the 
Major's warmth, delist at the congenial sentiments he had 
expressed, or aomiration at the language in which they had 
been conveyed, was the feeling predominant in the vicar's 
mind, nor ao we deem it necessary to inquire ; suffice it to 
say, that, from the conversation ot a few minutes, these two 
gentlemen felt incited to a mutual regard by sympadiy and 
congeniality of soul ; so tme is it that, while we may be 
strangers with the companions of years, we may become 
friends with the strangers of yesterday! 

Major Snapwell," said tluB vicar, I may truly mark this 
day in the diary of my life in red letters; your society will 
add to my happiness, by extending the sphere of my hte- 
rary intercourse. Wnen may I expect the pleasure of your 
company at the vicarage ? I am really impatient to show 
you my coins and a few dainty morsels of mrt^." 

I shall be at your service to-morrow," answered the 
Ma|or; '^but I must now say something about my pUmB, 
for it is possible that you may assist me in can3riiig them 
into execution." 

" Command me," said the vicar. 
For my present purpose, it is only neoessajy to state, 
that I have a nephew whom I have adqpted as my son ; I 
superintended his education ; he arrived at manhood, and 
became an accomplished scholar and a polished gentleman. 
Naturally anxious to visit the ancient mistress of the wodd, 
he readily obtained my approbation of his plan. He em- 
barked at Marseilles; but, meeting with one ot those treachery 
• ous gales so characteristic of me Mediterranean, he was 
shipwrecked in the bay of Genoa. For three years did I 
moum him as dead, and it was only by a train of cifteum- 
stances of the most extraordinary description that I at iedgth 
discovered him to be living. 1 will not now trouble you 
with the details of this most singular history ; suffice it to 
say he is now weU, and about to be married to a young lady 
for whom he has long entertained the purest attachment 1 
am in search of a country residence for them, and hearing 
that a Sir Thomas Sotherby, a resident, I understand, in your 
neighbourhood, is most desirous of disposing of Osteiley 
Park^ and oflbrs many advantages to any one who will take 
it on his bands, and as I have both the iitf^vSom^viMl 
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means to become its possessor, I have travelled hither for 
the purpose of inspecting it. So now you have my history." 

"It is perfectly true," said the vicar, "that Sir Thomas is 
willing to make a considerable sacrifice in order to obtain 
an immediate purchaser. The health of her Ladyship is in 
so precarious a state that her physicians have ordered her 
to proceed, without delay, to Madeira. Sir Thomas, Major, 
is a fox-hunter, and I will venture to say that no one will 
miss him but the doctor and the foxes — the one will lose 
a profitable friend, the other a relentless enemy — ' Gaudet 
equis et cambusy^ as the poet has it" 

" Indeed ! but I am no fox-hunter, and I therefore fear 
that, in the opinion df the country, Osterley Park will not 
exchange its proprietor to advantage. Pray, vicar, may I 
ask whether you are addicted to field-sports 

" Addicted to field-sports !" repeated the reverend anti- 
quary : " I am surprised, mortified ! I — I addicted to field- 
sports !" 

"Nay, Mr. Twaddleton," observed the Major^ "I am 
really sorry that I should have unintentionally excited your 
displeasure. I am not aware that there is anything in the 
innocent pastime to which I have alluded inconsistent with 
your station and acquirements. As an antiquary, I need- 
hardly remind you that the fathers of the Church were amoujgst 
the keenest sportsmen. Do you not remember the amusing 
portrait which Chaucer has ^ven us of a sporting monastic 
m the 14th century, and wmch, by the by, was the model 
firom which Sir Walter Scott drew me character of his Abbot 
in ^Ivanhoe?' Need I call to your recollection the fame of 
Walter, Arch-deacon of Canterbury, who was promoted to 
the see of Rochester in 1147, and who is said not only to 
have spent the whole of his time in hunting, but to luaive 
been as keen a sportsman at eighty as he was at twenty 
years of age? Tnen again, there was Reginald Brian, 
translated to the see of Worcester in 1352; and William de 
Clowne, whom his biographer celebrated as the most amiable 
ecclesiastic that ever filled the abbot's throne of St. Mary in 
Leicestershire, the most knowing sportsman after a hare in 
the kingdom; insomuch, indeed, mat Richard II. allowed 
him an annual pension for his instructions in the art? As 
a classical scholar^ too, you must be acquainted with the 
many elegant treatises, both in prose and verse, which. b3a?i^ 
been transmitted to us by the ancieutB in ^ibab^ oi ^Ok^&^w*- 
cTeationy as for example; those of Xeno^oTi^ O^^^^^i 
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Grotius, and the younger Pliny^ the latter of whom you 
may remember attributes to it his recovery from a dangerous 
illness." 

"Major Snap well, antijiuity can no more privilege error, 
than novelty can prejudice truth/' exclaimed the vicar: 
" besides which, sir/' continued he, " I never could discover 
the principle upon which the pleasure of this said diversion 
of Diana can depend; and yet I do assure you, sir, that I 
have not fEuled to submit the question to a logical examina- 
tion. Thus, for instance: — the fox emits fiom his body 
certain odorous particles; — that is my nugoTy and I say 
concedo: very well; I proceed. The structure of the ol&uo- 
tory organs of the canme species enables them to perceive 
this said odour : that is my minor j and I say again concedo. 
But I should much like to be informed how any logician 
can defend the consequence which is deduced from these 
premises. To speak syllogistically, why am I pleased to 
put my neck in jeopardy, oecou^e my dogs happen to per- 
ceive a smell?" 

The Major laughed heartily at the very ludicrous point of 
view in which the worthy vicar had thought proper to repre- 
sent the subject, observing that ridicule was the u^ual resort 
of those who were beaten in argument. Their disccmrse 
now took a different tum. The Major inquired what nu{^ 
be the origin of the sinmilar sign of the village inn— -7%e 
DevU and die Bae of Naus? "Satan," continued the Major, 
" is unquestionably the patron of the puUic-house : but why 
he shomd be represented as holding in his hand a bag of 
nails, I cannot divine, unless, indeed, in reference to the 
old skda^e, that ^ Every glass of spirit is a ruxU in your ccjfinJ" 

"Ha! ha! ha! whiinsical enough," cried the vicar; "but, 
unfortunately, your explanation is not the true one. The 
sign," observed Mr. Twaddleton, '*is not quite so uncom- 
mon as you seem to suppose ; it was originally ' Pan and 
his BacminalSj^ but, by a very natural transition, the figure 
of the sylvan deity, which is certainly terrific* enou^ to 
sanction the misUike, has passed into that of the evil 
tempter; while the word Bacchanals, by one of those verbal 
corruptions, so common in all languages, has been converted 
into the bag of nails." 

* To the terror-iuBpiring power of Pan we owe the word Panic.** The 
classical reader will remember that at the battle of Marathon, Pan ie said 
to have appeared, like Theseus, on the side of the Greeks, smiting the 
Persians with that irresistiUe fear — a Panic, in gratitude for which the 
wonhlp ofPtLn wa§ iotrodueed at Athena, 
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Very trae," said the Major: "whenever the vukar are 
incapable of understanding the meaning of a word, they are 
sure to substitute for it some one which has the nearest re- 
semblance to it in sound, and which is more familiar to them. 
I had but just now an excellent instance of this kind : my 
blundering servant Jacob insisted upon it that you were fond 
of arUics; and before I left London, on sending him out to 

Eurchase a Court Calendar, what do you suppose he brought 
ome? — a Quart Colander f^^ 

The vicar was much amused by the absurdity of the mis- 
take, and took occasion to observe that the Greeks had the 
same unfortunate turn of reducing every unknown term to 
some word with which they were better acquainted, and 
which, according to Jacob Bryant, had produced the greatest 
confusion in ancient mythology. 

" I lately heard," continued the Majoi\ " of a Welsh squire, 
who, upon being questioned whether Socmianism or Arian- 
ism prevailed in his district, replied, that he could not an- 
swer that question, but that ne fcnew there had been a great 
deal of EheumatismJ' 

"As we are upon this suWect," said the vicar, "I must 
give you an instance of verbal corruption, which my fnend 
and neighbour Jeremy Prybabel, the etymologist, has disco- 
vered. Over the entrance of an inn at Hounslow are sus- 
pended the arms of one of the City companies, with the 
motto ' God encompasses us,^ which has given to the inn the 
name of the ' Goat and Compasses/^ " 

"Many such absurd corruptions might be enimierated," 
said the Major, "but I know not one more amusing than the 
sign of the Swan with two necks." 

" You may indeed say so," observed the vicar; "it is one 
of the best illustrations of a colloquial corruption that I am 
acquainted with. The swans on the river are marked on 
the upper mandible to denote their several owners: two nicks 
upon tnis part invest the Vintners' Company with the owner- 
ship of the birds so marked."* 

" I have but lately discovered the true interpretation of the 
^Greenman ^nd StiU,^ "observed the Major: "It denoted," 
said he, "the vendor of cordial waters; the Greenman was 
the person who furnished the herbs, and the Still signified 
the process by which their essence was extracted." 

* The two neckB of the Spread Eagle in l\\e ImvctWX Mtc\%o< ^^"^^^ 
»re Bvmbolieai of the Eaet and Weil Empire, ainA exVw«v«»two\ 
power from East to Weat. 
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But the good company of the Major and his newly-ac- 
quired friend must not detain us any longer from our doty. 
Mr. Seymour and his young family have re-assemUed in the 
library, and it is necessary that we should immediately join 
them. Some of our readers may, perhaps, decline accom- 

Eany ing us upon this occasion ; for the subject to be discussed, 
owever necessary it may be, is certainly not so entertain- 
ing as many of those which have engaged our attention. If 
this be the case, they may make a short cut, andjoin ra 
again at the beginning of the following chapter. The chil- 
dren had arranged themselves around the table, when tiiieir 
father observed, that it would be necessary for their future 
progress, to devote an hour or two to the consideration of se- 
veral mathematical figures and terms. 

"As to the mathematical figures," said Tom, "if yon al- 
lude to squares, circles, and figures of that description, and 
to parallel lines, angles, and so on, I can assure you that I 
am alreatly well acquainted with them ; for the work you 
have given us on Papyro-Plastics* has fully instructed me 
in those particulars." 

"If that be the case," replied Mr. Seymour, "you will 
not have any difficulty in answering my questions; but we 
must, nevertheless, go regularly through the subject, for the 
sake of your sisters, who may not be equally proficient in 
this elementary part of geometry: tell me, therefore, in the 
first place, what is meant by a parallelogram^^ 
" A four-sided figure," answered Tom. 
"That is true ; but are there not some other conditions 
annexed to it?" 

" Yes ; its opposite sides are parallel." 
" And what do you understand by the term paraUelV^ 
" Lines are said to be parallel," said Tom, " when they 
are always at the same distance from each other, and which, 
therefore, can never meet, though ever so far continued." 
" You are quite right. What is a sqaareV^ 
" A four-sided figure, in which the sides are all equal, and 
its angles all right angles." 

^5 Good again : but let me see whether you have a correct 
notion of the nature of an angle." 

• " Papyro-Plabticb," or the Art of Modelling in PHper; from the Ger- 
man, by Boileaii. London, 1825. The Author strongly recommends this 
interesiing little work, as opening a new nource of instructive amuse* 
ment. (lis own children have derived from \v vnutv^ taUonal re- 

ereatioB. 
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An angle is the opening formed by two lines meeting in 
a point." 

Mr. Seymour here acknowleged himself perfectly satisfied 
with his son's answers, and said, that he should accordingly 
direct his attention more particularly to Louisa and Fanny; 
and, taking his pencil, he sketched the annexed figure. 

'^You perceive, Louisa," said her father, ^'that the line 
A c makes two angles with 
the« line b n, viz., me angle Fig. 22. 

A c p and the angle a c b; and 
you perceive that these two 
angles are equal to each 
other." 

" How can they be equal?" B !- 

cried Fanny, "for the lines are 
of very different lengths." 

" An angle, my dear girl, ' 

is not measured by the Imgtk 

of the lines, but by their opening.^^ 

"But surely," said Louisa, "that amounts to the same 
thing: for the longer the lines are, the greater must be the 
opening between them." 

" Take the pair of compasses," replied her father, " and 
describe a circle around Uiese angles, making the angular 
point c its centre." 

"To what extent am I to open them." 

"That is quite immaterial; you may draw your circle of 
any magnitude you please, provided it cuts bom the lines of 
the angles we are about to measure. All circles, of what- 
ever dimensions, are supposed to be divided into 36(X parts, 
called decrees; the size, but not the number, of such de- 
grees wiU therefore increase with the magnitude of the cir- 
cle. And since the opening of an angle is necessarily a por- 
tion of a circle, it must embrace a certain number of degrees; 
and two angles are^ accordingly, said to be equal, when they 
contain an equal number of them." 

" Now I understand it," said Louisa: " as the dimensicms 
of an angle depend upon the nimiber of degrees contained 
between its lines, it evidently must be the opening, and not 
the leneth of the lines, that determines the measure of the 
angle." 

" Say^ rather, the value of the angle, for that is the usual 
expression ; but I perceive you undeislaxv^ m^*. 
therefore^ how many degrees are contaVae^ 'm "^wa 
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two angles formed by one line falling perpendicaUuly on 
another, as in the above figure." 

"I perceive that the two an^es together are just e^ual to 
half the circle; and, since you say that the wnole circle is 
divided into 360 degrees, each angle must measure 90 of 
Uiem, or the two together make up 180." 

" You are quite right, and I beg you to remember, that an 
angle of 90 degrees is called a right angle, and that, when 
one line is perpendicular to another, it will always form, as 
you have just seen, a right angle on either side." 

" I now understand," said Louisa^ " what is meant ]yy lines 
being at right angles to eacfi ether. But, papa," continued 
she, " what are cmise and acute angles, of wnich I have so 
often heard you speak?" 

Mr. Se}anour replied, that he could better explain their 
nature by a drawing, than by any verbal description. " Here," 
said he, "is an acute angle, a; and 
Fig. 23. here an obtuse one, b: the former, 

you perceive, is one that contains 
less tnan 90 degrees; the latter, one 
which contains more, and is ccmse- 
quently greater than a right an^e." 
Lomsa fully comprehended the 
explanation, and observed that she should remember, when- 
ever an angle measured less than a right angle, that it was 
acute, and when more, obtuse. "But you have not yet ex- 
plained to me," she continued, "the meaning of a trtangleJ^ 
"That is a term denoting a figure of three sides, and an- 
gles. I dare say Tom can describe the 
Fig. 24. several kinds of triangles." 

Tom accordingly teok the pencil, 
A B and drew a set of figures^ of which the 

annexed are faithfm copies. 

"a," said he, "is an E^i-lateral in- 
angle; its three sides being all equal. 
B is a Right-angled triangle, naving one 
right angle, c represents an Obtuse-an- 
gled triangle, it having one obtuse an- 
gle. An -^cw^e-ang/eef triangle is one 
in which all the three angles are acute, 
as represented in figure a." 

"As you have succeeded so well in your explanation of a 
triangle, let us see whether you can describe the nature of a 
circle. 
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It is a round line, every part of which is equally distant 
from the centre." 

" And which round line," said Mr. Seymour, " is frequently 
called the drcwnrference. What is the diameter?" 

A straight line drawn through the centre, and terminat- 
ing in the circumference on bom sides." 

^^And an arc?" said Mr. Seymour. 

"Any portion of the circumference." 

"Now let me ask you, what name is given to a line which 
joins any two opposite angles of a four-sided figure?" 

"The diagonal^ papa." 

"You are quite right," said Mr. Se3rmour3 and, turning 
towards the^irls, he desired them to remember tnat tenn, 
as they would frequently hear it mentioned during their in- 
vestigation into the nature of < Compound Forces.' " I really 
think," continued their father, "tnat Tom is as capable of 
instructing you in these elementary principles as myself: I 
shall, therefore, desire you, my dear boy, to conclude this 
lecture during my absence; remember, that by teaching 
others we always instruct ourselves: but before I quit you. 
I will give you a riddle to solve, for I well know that you all 
delight in an enigma." 

"Indeed do we," said Louisa. 

" Pray let us hear it, papa," cried Fanny. 

Mr. ^ymour then recited the following lines which he 
had hastily composed: the point having, no doubt, been sug- 
gested on the instant by the remark he nad just offered. 

** Here^sa riddle for those who delight in their gold. 
Which they p'rhaps may explain, when my story is told ; 
No treasure's so precious, and yet those who gain me. 
Though they give me away, will always retain me I 
Indeed, if they wish to increase their rich store. 
By giving away, they willonly add more ! I 
To Fancy's quick eye, in what forms have I risen ! 
And Poets declare that my birth was in heaven ; 
To some as a flame, as a stream, or a fountain. 
To otliersl seem as a tower or a mountain. 
Should these hints not betray me, I only can say. 
Too do not possess me — I hope that you may/* 

" Why,"cried Tom, " what can that be, of which the more 
we give away, the more we have left?" 

"Ay," added Louisa, "and that we actually increase the 
store, by giving away a part of it !" 

" It IS some word, I think," observed Fanny, "do you 
not remember that mamma asked \ia vrYial \2[i^\.N<(^^u^xs^ 
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which we might take some, and yet that the whole would 
remain ?" 

" To be sure," cried Tom, " I remember it well; it was 
the word wholesome^' 

Mr. Seymour here assured them, that the enigma they 
had just heard did not depend upon any verbal quibble: and 
that as the object of its mtroduction was to instruct, rather 
than to puzzle them, he would explain it, and leave tnem to 
extract its moral, and profit by its application. 
It is Knowledge,'^ said he. 

" ' No treasurers so precious,^ " repeated Louisa ; " certainly 
none; — ^ and yet those who gain me, ihmgh they ^we me away, 
wiU always retain m*/ — to be sure," added she. "How 
could I have been so simple as not to have guessed it? We 
can certainly impart all the knowledge we possess, and yet 
not lose any of it ourselves." 

" By instructing others," said Mr. Seymour, "we are cer- 
tain, at the same time, of instructing ourselves, and thus to 
increase our store of knowledge. Let this truth be impressed 
upon your memory, and after our conversations, examine 
each other as to the knowledge you have gained by them : 
you will thus not only fix the facts more stxm^y in your re- 
collection, but you will acquire a fetcility of conversing in 
philosophical language." 
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CHAPTER VII. 

COMPOUND FORCES. — THE COMPOSITION AND RESOLUTION OF 
MOTION. ROTATORY MOTION. — THE REVOLVING WATCH- 
GLASS. THE SLING. THE CENTRIFUGAL AND CENTRIPETAL 

FORCES. ^THEORY OF PROJECTILES. THE CENTRIFUGAL RAIL- 
WAY. A GEOLOGICAL CONVERSATION BETWEEN MR. SEYMOUR 

AND THE VICAR, IN WHICH THE LATTER DISPLAYS HIS POWERS 
OF RIDICULE. 

The party having assembled around the table, Mr. Sey- 
mour commenced his lecture by reminding his young audi- 
tors, that the motion of a body actuated by a jsingle force 
was always in a right line, in the direction in which it re- 
ceives the impulse. 

"Do you mean to say, papa, that a single force can never 
make a body move round, or in a crooked direction ; if so, 
how does it happen that my marble or ball will frequently 
run along the ground in a curved direction j indeed, I always 
find it very dimcult to make it go straight." 

" Depend upon it, my dear, whenever the direction of a 
moving body deviates from a straight line, it has been in- 
fluenced by some second force." 

"Then I suppose that, whenever my marble runs in a 
curved Hne, there must be some second force to make it 
do so." 

" Undoubtedly ; the inequality of the ground maj^ ^ve it 
a new direction: which, when combined with the original 
force which it received from your hand, will fully explain 
the irregularity of its course. It is to the consideration of 
such compound motion that I am now desirous of directing 
your attention : the subject is termed the ^ Composition of 
Forces.' Here is a block of wood, with two strings, as you 
may perceive, affixed to it : do you take hold of one of these 
strings, Louisa; and you, Tom. of the other. That is right. 
Now place the block at one oi the comers or angles of the 
table : and while Tom draws it along one of its sides, do 
you, Louisa, at ihe same time, draw it along the other." 

The children obeyed their father's direclioii. 
See said Mr. Seymour; "the block obey^ xievXJaBi 
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iho Ktrin;j:s. but picks out for itself a path which is interme- 
Ji<it(;. Can you tell me, Tom, the exact direction which it 
lakes ?" 

Fig. 25. 




If we consider this table as a parallelogram, I should 
say, that the block described the diagonal." 

'^Well said, my boy; the ablest mathematician could not 
have given a more correct answer. The block was actuated 
by two forces at the same time^ and, since it could not 
move in two directions at once, it moved under the 
pound force, in a mean or diagonal direction, proportioned 
to the influence of the joint forces acting upon it. You will, 
therefore, be pleased to remember, it is a general law, that 
where a body is actuated by two forces at the same lime, 
whose directions are inclined to each other, at any an^e 
whatever, it will not obey either of them, but move along 
the diagonal. In determining, there- 
Fig. 26. fore, the course which a body will de- 
scribe imder the influence of two such 
forces, we have nothing more to do 
than to draw lines which show the di- 
rection and quantity of the two forces, 
and then to complete the paralleloffiam 
by parallel lines, and its diagonal will 
be the path of the body. I have here 
a diagram which may render the sub- 
iect more intelligible. Suppose the 
Dall B were, at the «ame moment, 
, struck by two ioice^ x «ck!^i Vxl*^ 
directions b k and ^ i>. tsrv^as^^ 
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~ that the ball would not obey either of such foices; but would 
move along the oblique or diagonal lines b c.'' 

"But/' said Tom, " why have you drawn the line b d so 
much longer than ^ a?" 

"I am glad you have asked that question, lines are 
intended^ not only to represent the direction, but the momenta 
or quantities of me forces: the line b d, is, as you observe, 
twice as long as b a; it consequently denotes that the force 
T acting in the direction b d, is twice as great as the force x 
acting m the direction b a. Having learned the direction 
which the body will take when influenced by joint forces of 
this kind, can you tell me the relative time wnich it would 
require for the performance of its diagonal journey?" 

Tom hesitated ; and Mr. Seymour relieved his embarrass- 
ment by informing him, that it would pass along the dia- 
gonal in exactly the same space of time that it would have 

niired to traverse either of the sides of the parallelogram, 
but one force been applied. Thus, the ball b would 
reach c in the same time that the force x would have sent 
it to A, or the force y to d. "I wiQ endeavour to prove this 
£act beyond all doubt.. It is, I think, evident, that the force 
-which acts in the direction b a can neither accelerate nor 
retard the approach of the body to the line d c, which is 
parallel to it; hence it will arrive at c in the same time that 
it would have done had no motion been conmiunicated to 
. it in the direction b a. In like manner, the motion in the 
direction b d can neither make the body approach to nor 
recede from a c; and it therefore follows, that, in conse- 
quence of the two motions, the body will be found both in 
A c and c d, and will therefore be Jound in c, the point of 
intersection." 

Louisa seemed to express by her looks the irksome- 
ness of such demonstrations; and which did not pass un- 
observed. 

" This may appear tedious and uninteresting," said Mr. 
8e3rmour, " but the information is absolutely essential to our 
future progress ; if you would reap, you n^ust sow." 

Tom and Louisa both expressed themselves williog to 
receive whatever instruction tiieir &ther might consider 
necessary; and tiiey farther declared, that they understood > 
tiie demonstration he had just offered them. 

"Is it not then evident," proceeded Mr. Seymour, "that 
.the composition of forces must always be att«Ilda^^^^^^««»» 
afpower; eiaoe ike diagonal of a paiaiieVo^VA.casiiK^^'^^V 
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under any cireumBtances, be equal to two of its sides? and 
is it not also evident, that the length of &8 
Fig. 27. diagonal must diminish as the an^of 
the sides increase : so that the more acute 
the angle at which the forces act, the less 
must be the loss by composition ? But I shall 
be better able to explam this law by a dia- 
gram. If B A, A c TO the sides of a paial- 
, . lelogram representing the direction of two 
: forces, and a d the diagonal path of the 
I body, is it not evident that tne line ad 
! will shorten as the angle b a c increases?" 
D "We see that at once," cried Tom, 
" from the dia^n*am before us." 

Then we will proceed to another fact connected with 
the same subject. Look at this dia- 
Fig. 28. gram ; is not tne diagonal a d commoa 

to both the parallelograms inscribed 
about it, viz. of a b c d, and a e f d?" 
" To DC sure it is." 
" Then it is equally clear, that a body 
may be made to traverse the same 
path A D, by any pair of forces repre- 
sented by the adjacent sides, of either 
of such parallelograms." 
Undoubtedly." 
" I request you to keep that fact in your recollection." 
" I have now to inform you," continued he, " that asin^e 
force may be resolved into any number of forces, and may, 
in fact, be regarded as compounded of innumerable oblique 
ones. In order, however, to render this fact more intelligiUe, 
I must refer you to the same figure, from whifch it will appear 
that the motion of a body, along the line a d, will be the 
same whether it arise from one single force acting in that 
(hrection, or from two forces impressed upon it iiTSe direc- 
tions a b, A c, or in those of a e, a f; and, consequently, 
although the motion may^ in reality, be the effect of a single 
force, yet it may be considered as compounded of two or 
more in other directions, since the very S2ime motion would 
arise from such a composition." 

Tom acknowledgeid the truth of this statement : and Mr. 
Seymour assured him, that, when they came to play at ball 
and marbles, he should be able to give him a practical de- 
monstration of the fact ; for he wo\Sd »\iow \mxi,^^^\kssGL- 
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ever a body strikes a surface obliquely, of • in an inclined 
direction, such a resdtUipn of force will actually take place : 
and now, Tom," said his father, "give me a marble ; for 
I wish to explain the reason why it turns round, or revolves 
on its axis, as it proceeds forward." 

" I suppose," said Tom, " it depends upon the action 
which I give to it by my thumb and finger when I shoot it 
out of my hand." 

" You are, imdoubtedly, capable of thus giving to your 
marble a certain ^nning motion, the effect of which we 
ahall have to consider hereafter; but I fancy you would be 
greatly puzzled to make it proceed without revolving, give 
it what impulse you might by your hand." 

" I have sometimes tried," said Tom, "to make it do so 
by pushing it along with a flat ruler, but it always rolled in 
spite of me." 

Then it is clear, from your own experiment, that its rota- 
tion cannot arise from the 
cause you would assign to it. Fig. 29. 

If you will attend to this 
diagram," continued his 
father, " I will endeavour to 
explain the operation. It 
is evident that, as the marble 
moves along the ground b d, 
the motion of the point b 
will be retarded by the re- 
sistance occasioned by its 
rubbing on the ground ; while the point c, which does not 
meet with any such resistance, is carried forward without 
opposition, and it consequently must move faster than the 
pomt B J but since all the parts of the marble cohere or stick 
together, the point c cannot move faster than b, unless the 
marble revolves from c to e ; and as the several points of 
the marble which are successively applied to the floor are 
retarded in their motion, while the opposite points move 
freely, the marble during its progressive motion must con- 
tinue to revolve." 

" But you said, papa, that whenever a body moved in any 
direction, except that of a straight line, it must have been 
acted upon by more than one force ; and yet the marble not 
only runs along the ground, but turns roimd, at the same 
time, by the simple force of my hand." . 

" The revolution of the marble, my deas \>oY,\a^i^^^^^^S^ 
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about by no leM»' than three foioes ; look attentiyely at die 
diagram, and you will easily comprehend my expUnatkn. 
There in, in the first place, the rectilinear motion given to 
it by your hand ; then there is the friction of the ground: 
sinc«»* liowcver. this latter acts in a contrary dirMtion, it 
merely tends to lessen or counteract the velocity with which 
the under-surface proceeds, and consequently to give a le- 
lativ(»ly-increased progressive motion to its upper pait ; then 
com(»s that force oy which its several parts cohere, and 
which may 1x3 representetl by c h ; so that the two torces 
producing the revolution of the point c, are justly expreseed 
by tiie lines c g, c ii : but these are in the direction of the 
two sidc»s of a pandlelogram, the point will therefore move 
alon«r iIh; diagonal c e. I have here a toy for you, which 
will serve to explain still further the causes of rotation to 
which I have alluded.-' Mr. Seymour produced a watch- 



Fig. 30. 




glass, in the hollow of which stood a dancing-figure of thin 
card, as above represented. 

He pljiced it upon a black japanned waiter*, which he 
held in an inclined position, when it immediately elided 
down the inclined plam, as might have been expected. He 
next let fall a drop of water upon the waiter, ana placed the 

• A common plate will answertbo purpose; but the black surface gives 
the advantage of exhibiting more perfectly the motion of the water during 
the progress of the experiment. 
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watch-glass in it. Under this new arrangement, instead of 
sliding, the watch-glass began to revolve as soon as an 
inclination was given to the surface : and it continued to 
revolve with an accelerated velocity, obeying the inclination 
and position of the plain, as directed oy the hand of the 
operator. 

" What a venr pretty effect is produced by the ra^id re- 
volution of the ngaie !" observed Louisa. 
, " Its use in the arrangement," said her father, "is to 
render the accelerated motion more obvious." 

" I perceive it revolves faster and faster, or I suppose I 
ought to say, with an accelerated velocity," said Tom. 

" Certainly," answered Mr. Seymour ; whenever a force 
continues to act, the motion produced by it must be acceler- 
ated for the reason already given you* — but let me explain 
the operation of the drop of water, which, as you have just 
seen, converted the ididing into the revolving motion. In 
the nrst place, in consequence of the cohesion of the water 
to the two surfeces, a new force was introduced, by which 
an unequal degree of resistance was imparted to different 
portions of that part of the watch-glass in contact with the 
plain, and, consequently, in its effort to slide down, it 
necessarily revolved. Now, if you will attentively observe 
the change of figure which the drop of water undergoes 
during the revolution of the glass, you will perceive a spe- 
cies of vortex ; a film of water, by capillary action, is drawn 
to the foremost portion of the glass, while, by the centriftigal 
force, a body of^ water is thrown imder the hinder part of it; 
the efiect of'^both these actions is to accelerate the rotatory 
motion. 

"I shall now dismiss the subject for the present, but on 
some future occasion I shall probably revert to it : for it may 
be made to afford a simple illustration of the rotatory and pro- 
gressive motions of the earth round the sun: and it may also 
give us the means of producing some optical effects of a very 
curious kind." (15) 

Mrs. Seymour here suggested that, as it was past one 
o'clock, the children should be dismissed to their more ac- 
tive sports in the garden. 

"We will instantly proceed to the lawn," replied Mr. 
Sejrmour, " and Tom may try his skill with the sling; an 
amusement which I have provided as a reward for hie in- 



* See page 07. 
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dustiy; and which will, at the same time, codvey some fer- 
ther mformation conceming the nature of those forces we 
have just been considering. The sling," continued his 
father^ as he advanced upon the lawn, '^consists, as you 
perceive, of a leathem thong, broadest ki the middle, and 
tapering off gradually towards both ends. To each extre- 
mity is affixed a piece of string. I shall now place a stone 
in the broad part of the leather, and introduce my middle 
finger into the loop formed in one of the strings, and hxAd. 
the other extremity between my fore-finger and thumb." 

He then whirlea it round, and when it had gained suffi- 
cient impetus, he let go his nold of the string, and the stone 
instantly shot forth with amazing velocity. 

"See! see! there it goes," exclaimed Tom; "to what a 
height it ascended!" 

" And to what a distance has it been projected !" observed 
Louisa, who had attentively watched its descent. 

" Now, Tom," said his father, "can you explain the ope- 
ration you have just witnessed?" 

"Not exactly, papa." 

"Then attend to rae. Have you not leamed that circular 
motion is always the result of two forces?" 

" Undoubtedly," replied Tom; of one force which attracts 
it to the centre around which it moves, and of another which 
impels it to move off in a right line." 

" Certainly; the former of these forces is therefore termed 
the centripetal J because it draws the body towards the centre,^ 
while the latter is called the centrifugal force, since its influ- 
ence disposes the body to fly off from the centre. In circu- 
lar motion, these two forces constantly balance each other ; 
otherwise it is evident that the revolving body must either 
approach the centre or recede from it, according as the one 
or the other prevailed. When I wliirled round the sling, I 
imparted a projectile force to the stone, but it was prevented 
from flying off in consequence of the counteracting or centru 
pstal force of the string; but the moment I let go my hold of 
this, the stone flew off in a right line ; having been released 
from confinement to the fixed or central point, it was acted 
upon by one force only, and motion produced by a single 
•force is, as you have just stated, always in a right line." 

" But," observed Louisa. " The stone did not proceed in 
a straight, but in a curved line : I watched its direction from 
the moment it left the sling till it fell to the ground." 

You are perfectly correct," replied Mi. ^ymour, " it de- 
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scribed a curve, which is called a parabola; but that was 
t>wing to the influence of a new force which came into play, 
viz., that of gravity, the effect of which I shall have to ex- 
plain hereafter." 

"I cannot understand," said Tom, "why the stone should 
not have fallen out of the sling when you whirled it round 
over your head." 

" Because, my dear, it was acted upon by the cenirifiigal 
force, which counteracted that of gravity : but I will render 
this fact more evident, by a very simple and beautiful expe- 
riment. I have here a wine-glass, around the rim of which 
I shall attach a piece of string so as to enable me to whirl it 
round. I will now fill it with water, and although during 
<me part of its revolution it will be actually inverted, you wiU 
find that I shall not spill a single drop of water." 

Mr. Seymour then whirled round- the ^ass, and the young 
party were delighted with the confirmation thus afforded to 
their father^s statement. 

'^I see said Tom," how it happened: when the glass was 
inverted the water could not fall out, because it was influ- 
enced by the centrifugal force which opposed gravity."* 

" Exactly. Have you ever observed what happens during 
the trundling of a mop? The threads which compose it fly 
off" from the centre, but being confined to it at one end they 
cannot part from it; while the water which they contain 
being unconfined, is thrown off" in right lines." 

I have certainly observed what you state," said Louisa; 
"the water flies off in all directions from the mop." 

" Yes," added Tom, "the water was not acted upon by the 
centripetid force as the threads were, and consequently mere 
was nothing to check the centrifuem force, whiah carried the 
water off in a straight line from the centre." 

" You are not quite correct," said Mr. Seymour; "the water 
does not fly off* in a right line from the centre, but in a right 
line in the direction in which it was moving at the instant 
of its release; the line which a body will always describe 
under such circumstances, is called a tangent, because it 
touches the circumference of the circle, and forms a right an- 
gle with a line drawn from that point of the circumference 

• A more Atrikin^ but fearful exemplification of tbif principle hai been 
lately exhibited in l^ondon under the name of the Cbntrifhoal Railway, 
in which a car containing a passenger is made to descend ft<\vtv % Vtx^'i 
ceiling down an inclined railway, when after wYi\tYitv% toxvw^Xtv 'v^- 
verted position, It iB cdrried forward to a correapondViii e\ft\«LXvoxi» 
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to the centre: but I will render this subject more intelligible 
by a diagram. Suppose a body, revolvmg in the circle, was 
liberated at a, it would fly off in the direction ab; if at in 
that of c d; and if at «, in that of «/; and 
Fig. 31, so on. Now, if you draw lines from 

these several points to the centre of the 
circle, you will perceive that such lines 
will form, in each case, a right an^e. 
In the experiment which you have just 
witnessea, the surface of the water must 
have formed, during its revolution, a 
right angle with the string, and conse- 
quently could not have faJlen out of the 
wine-glass. A knowledge of this law," 
continued Mr. Seymour, "will explain many appearances 
which, although familiar, I dare say, have never been un- 
derstood by you. You may remember accompanying me 
to the pottery, to see the operation of the tummg-lathej it 
was owing to the centrifugal force produced by the rotation 
of the wheel, that the clay, under a gentle pressure, swelled 
out so regulaily; firom a similar cause^ the flour is thrown 
out of the revolving mill as fast as it is ground: and I shall 
presently show you that you are indebted to this same force 
for the spinning of your top and the trundling of your hoop. 
But let us quit this sul^ect for the present, and pursue the 
stone and its course after it is liberated from the sling. 
Louisa has justly observed that it described a curve: can yon 
explain why it should deviate from a straight line?" 

"Let me see," said Tom, thoughtfully; "it would be 
acted upon by two forces, one carrying it forward in a ri^ 
line, the other bringing it to the earth : it would, therefore, 
not obey either, but describe a diagonal : but why that dia- 
gonal snould be a curve I cannot exactly explain." 

"Then I will give you the reason," said nis father. "A 
stone projected into the air is acted upon by no less than 
three forces; the force of projection, which is communicated 
to it by the hand or the slin^j tke resistance of the air' 
through which it passes, and which diminishes its velocity 
without changing its direction: and the force of gravity, 
which ultimately brings it to the ground. Now, since the 
power of gravity and the resistance of the air will always 
be greater than any force of projection we can give a hodj, 
the latter must be gradually overcome, and the body brou^t 
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to the ground; bat the stronger the projectile force, the 
longer will those powers be in subduing it, and the farther 
wfll the body go before it falls. A shot fired from a cannon, 
for instance, wiU go much farther than a stone thrown from 
your hand. Had me two foices which acted upon the stone, 
viz. those of projection and gravity, both produced uniform 



motion, the body must ceitadnly have descended through 
the diagonal; but since gravity, as you have already learnt, 
is an accelerating force, the body is made to describe a 
curve instead of a straight line. This law, however, will 
require the aid of a diagram for its explanation. Let x re- 
present the ball at its greatest altitude, x t the force of 
gravity drawing it downward; and x z that of projection. 
We have here, then, two foiees acting in the direction of 
the two sides of a parallelogram. In passing on to z, the 
ball will perform the diagonal x a; ana in the next equal 
space of time, will descend through three times the dis- 
tance z a, and will consequently be found at b ; while in 



pass to e; and in the' next period, again, as it must fall 
through seven such spaces^ it will reach me ground at 
having described the portion of a curve from x to or 
during the time that the two forces were in simultaneous 
operation. The same principle will explain the curved 
ascent of the ball, substituting only the laws of retarded for 
those of accelerated motion ; for it is clear, that the body 
during its ascent, will be retarded in the same degree in 
which it was accelerated during its dmenXP 




Fig. 83. 
Z ^ 
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'^Your explanation/' said Louisa, '^s^peais veiy (dear 
and satisfactory." 

" The curve which Projediles (that is to say, bodies pro- 
jected into the air) describe, is termed a ParaMa, (16^ al- 
though the resistance of the air, which is not recognised 
in the theorv, produces a considerable influence on the jirac- 
tical result." 

The children now proceeded to amuse themselves with 
the sling. Louisa challenged Tom to a trial of skill. Sie 
fancied that she could hurl a stone with greater accuracy 
than her brother; but after several contests she acknow- 
ledged herself vanquished, for Tom had succeeded in 
striking the trunk of an old tree at a considerable distance, 
while his sister was never able to throw the stone within 
several yards of the mark. 

^•'Well done, Tom!" exclaimed Mr. Sejrmour: "why you 
will soon equal in skill the ancient natives of the Baleaiic 
Islands!" 

" And were they tamous for this art?" asked Louisa. 

"With such dexterity," replied her father," did they use 
the sling, that we are told their young children were not al- 
lowed any food by their mothers, except that which they 
could fling down from the beam where it was placed alon. 
I fancy, however, Tom, that you would become very hun- 
gry before you could strike an object in yonder poplar." 

"At all events, I will try," saia Tom. 

He accordingly whirled round his sling, and discharged its 
stone, which flew forward with great velocity, but in a direc- 
tion very wide from the mark at which it was aimed. Li the 
next moment a violent hallooing was heard ; it was from 
the vicar, who had narrowly escaped the boisterous saluta- 
tion of the falling stone, which, in its anxiety to throw itself 
at the feet of the reverend gentleman, struck the beaver 
I)ent-house that defended his upper stoiy, and by a resolu- 
tion of forces which we have endeav6ured to explain, darted 
off'in the direction of the side of a parallelogram, and was thus 
averted from the equally sensitive antipodes of his venerable 
person, the brains in his head, and the corns in his shoes. 

" Upon my word, young gentleman !" cried the vicar. " I 
expected nothing less than the fate of the giant of Grath." 

"My dear Mr. Twaddleton," exclaimed Tom, in a tone of 
alarm, " I sincerely hope that you have not been struck 1" 

"0 no ! thanks to my clerical helmet, I have escaped the 
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i danger which threatened me : but, tell me, what new game 

I is engaging your attention 

Mr. ^^mour said that he had been explaining the scien- 
tific principle of the sUng, and that he hoped the vicar was 
prepared to afford them some information respecting it» in- 
vention and history. 

"The slingi" repeated the vicar; "why, bless me! I 
left you discoursing upon elasticity; you really stride over 

I provmce after province as rapidly as if you were gifted with 

I the seven-leagued boots of tne Ogre : — but to the point in 
question. The art of slinging, or casting stones, is one of the 
hi^est antiquity, and was carried to a great degree of per- 
fection amongst the Asiatic nations. It was well known and 
practised at a very eariy period in Europe ; and our Saxon 
ancestors appear to have been very expert in the use of this 
missile." 

Mr. Twaddleton, being desirous of communicating the his- 
tory of Major Snapwell, begged that Mr. and Mrs. Seymour 
would allow him a few minutes' conversation; observing 
that the attention of the children would be agreeably occu- 
pied during their absence by their newly-acquired amuse- 
ment" 

" We will then, if you please, vicar," replied Mr. Sey- 
mour, " walk to the Geological Temple, where I have lately 
deposited some specimens which you have not yet seen." 

" To speak sincerely," said the vicar, " I cannot partici- 
pate in that high satisfaction which you appear to feel in col- 
lecting such hoards of broken rocks and pebbles: where can 
lie the utility of such labour? unless, indeed, in pursuance of 
your Utopian plans, you intend to MoMidcmise ail the roads 
of science." 

" Is it nothing, my dear Mr. Twaddleton, to discover the 
structure of different countries ?" 

" Which the geologist infers," replied the vicar, " from a 
few oattmw, picked up at random on the road side!" 

" Mr. Twaddleton,"8aid Mr. Seymour, " I will meet you 
on your own ground; you are an antiquary; if an ancient 
monument of art be so inestimable, is not a knowledge of 
the antiquity of the globe itself, at least, of equal interest?" 

"Which you think you can discover by penetrating its 
caverns, with as much ease as the jockey ascertains the age 
of a horse by looking into its jaws." 

" You speak too mppantly of a class of philo wy^e» '^V^ 
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h.ivf luiitfil tlioir elibrts to investigate a sublime subjec; 
u[HMi tin* ti III' priiu-iples of soieiice ; but tlie truth is. yoc 
li:iv«* lu'viT tliiivteil your attention to it : you must be in- 
iliali'il in mysteries under my guidance. 1 liave 
|)iiH>ui (>il a Hull* work tor my young nupils, a most deligmbil I 
niiniiliu iioii \o tlie study. entitled ''Inoughtson a Pebble.a I 
a Fir>i lA*>snji in Cn'oUnr)-.* by Dr. Maiitell, and 1 must re- r 
ijueM you to r(>ail it: tor idthough it does not consist of moie ! 
tliaii ifiirly jwiires. it will expand to vour view anewwodd 1 
tliat will astnnisli and delight you. I shall afterwards place I 
in \ (Uir hands the more extended works of this accomplished I 
author. • \V(Mulers of Geology.* and 'The Medals ot Creir ' 
tioii you will ilien. so far fnun undervaluing such le- | 
soarcho. rt'irard them as amongst the most interesting that I 
can I'liiraiTo tin* human understanding.'' I 

Althou;.^h I may l>e unknown to your genii of the moun- 
tains.*' obsorvetl the vicar. 1 am. at all events, acquainted 
with a kindred class of philosophers who rival them in 
inilustry if not in talents : and notwithstanding the limited 
raniri* ot their oWn-ations — being confined to the moun- 
tainous tlistricls tliey inhabit — I have little doubt but that 
their labours have proved* as acceptable to the world as those 
of till* ilisciples of Hutton or Werner. I once visited this 
district, and although the language of its inhabitants TO ' 
entirely unknown to me. I soon discovered, by the aid of a 
glass, tliai tliey were in serious disciourse with each other; 
and one of the ciders of the liaternity, who was seated on a 
cragiry precipice that overhung an extensive valley covered 
with rich verdure, appeared, from Ids gestures, as if pointing 
out to his fellow-labourers, who were digging in all direc- 
tions in search of treasure, the danger of an approachuig 
convulsion. AVhilo 1 was yet gazing, the fatal catastrophe 
actually occurred : immense masses of the tottering strata 
rolled witli precipitous haste into the valley, involving in its 
ruin hundreds of its uihabitanls. It was extraordinary to 
behold the e fleets of this shock upon those who were beyond 
the reach of its more dectructive influence ; hundreds were 
seen scaling heights tliat appeared inaccessible: others, 
stumbling — fallhig down frightful precipices — rismg again 
— helping, or pushing each other on — the foremost serving 
as so many stepping-stones to those beliind. who, in tiieir 
turn, hauled up the clusters over whose bacKs they had bo 
imcercmoiiiously vaulted.'' 
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" How awfiil !" cried Mrs. Se)rmour : " I never heard of 
any modem catastrophe of such fearful extent : where did 
it occur 

The vicar doubtless alludes to the terrible earthquake of 
Messina^ or perhaps to that of Lisbon.'^ 

I neither allude to the one nor to the other," cried Mr. 
Twaddleton ; " and yet, in some respects^ the catastrophe 
wbich I have described resembled that of lisbon ; for during 
tibe dreadful disaster human beings were seen to take advan- 
tage of the confusion to murder many of the inhabitants, 
Wfid to pillage their territories." (17) 

" For goodness' sake !" crie4 Mrs. Seymour, " tell us at 
once where this terrible event occurred." 

" In a fine Cheshire cheesei" exclaimed the vicar, " which 
had furnished abundant food to the miniature republic of 
mites that occupied its deep ravines and alpine heights. I 
think now," continued the reverend gendeman, " I am amply 
revenged for the allegorical jokes in which Mr. Seymour has 
BO often indulged at my expense." 

"I am well satisfied," said Mr. Seymour; "for by re- 
peating your allegory to my children, I shall oe enabled to 
convey a striking lesson of wisdom. They will leara from 
it that there is not any pursuit, however exalted, that may 
not be assailed by the weapons of ridicule, especially when 
wielded by those penurious philosophers wnose ideas of 
utility are circumscribed within the narrow limits of direct 
and immediate profit." 

" It is too true," cried Mrs. Seymour, " that we are all apt 
to depreciate those branches of knowledge which do not 
bear directly upon the comforts or necessities of life 3 and 
the applications of geology are, perhaps, so remote as 
scarcely to be discovered by the mass of mankind." 

" There I must differ with you," replied her husband : "to 
say nothing of the practical advantages which have accrued 
to the miner from tnis study, it has been the means of bring- 
ii^ hundreds of acres into cultivation in districts where never 
a blade of grass had before grown : (18) while to the philo- 
sopher, engaged in inquiries relative to former conditions of 
our ^obe, fossils are like medals to the anticpary." 

Mr. and Mrs. Seymour and the vicar by this time arrived 
at the Wemerian Temple, where, having discussed several 
points connected with its objects, Mr. Twaddleton gave an 
account of Major Snapwell, whose histOTy cie^X©^ CiO^«v^«^- 
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able interest, and determined Mr. -Seymour to call at Ity 
Cottage, and invite its inmate to the Lodge. 

Fig. 38, 
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Pig. 34. 




CHAPTER Vm. 

THE gUBJECT OP ROTATORY MOTION CONTINUED.— A BALL, BY 
HAVING A PECULIAR SPINNING MOTION IMPARTED TO IT, MAY 
BE MADE TO STOP SHORT, OR TO RETROGRADE, THOUGH IT 
MEETS NOT WITH ANY APPARENT OBSTACLE. — THE RECTI- 
LINEAR PATH OF A SPHERICAL BODY INFLUENCED BY ITS 

ROTATORY MOTION. BILBOQUET, OR CUP AND BALL. THE 

JOINT FORCES WHICH ENABLE THE BALANCER TO THROW UP 
AND CATCH HIS BALLS ON THE FULL GALLOP. — THE HOOP. 

— THE CENTRE OF PERCUSSION. THE WHIP AND PEG-TOP. 

. — HISTORICAL NOTICES. THE POWER BY WHICH THE TOP 

IS ENABLED TO SUSTAIN ITS VERTICAL POSITION DURING THE 
ACT OF SPINNING.— -THE SLEEPING OF THE TOP EXPLAINED. 

— THE FORCE WHICH ENABLES IT TO RISE FROM AN OB- 
LIQUE INTO A VERTICAL POSITION. — ITS GYRATION. 

" Tom, do you remember that I told you a few days ago," 
said Mr. Se3anour, "that, by giving a revolviogbody a })ecu- 
liar mnrdng motion, certain effects were produced, which I 
^uld, on some future occasion, take i|^ consideration^' 

" To be sure I do," replied Tom. 

" Wen, then, attend to me." 
7* 
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Mr. Si'vniour took a marble, and placing it on the ground, 
irave it ail iiiipulse forward by pressing liis fore-finger npoii 
it : till* marble darted forwanl a few pa^es, after whica it 
rolled baek auain. 

• riuit is most extraordinary cried Tom; -the maiUe 
came back to your hand, as it were, of its own accord} and 
without liavin;j: met with any obstacle." 

"And you. no doubt.** said Mr. Seymour, "regard its* 
contrary to the w(»ll-known law, that a body once put in mo* 
tion, in any direction, will continue to move in that directioo 
until s»)nie foreign cause oppose it/' 

" ll really would appear so.*' 

"It is. however, far otherwise j the force which I imparted 
to marble conimmiicated to it two kinds of motion; the 
on(» projecting it forward, the other producing a rotatory mo- 
tion round its axis, in a direction opposite to mat of its rectili- 
ni»ar course ; and the consequence was simply this, that when 
tlu^ former motion, on account of the friction of the marble on 
tlu» irround, wa.s ilestroyed, the rotatory motion continued, 
and by thus establishing an action in an opposite direction, 
caused the marble to retrograde. If, however, you will 
fetch vour hoop. I will demonstrate the fact on a larger 
scale.'' 

Tom accordingly produced the hoop; and Mr. Seymour 
projiM'ted it forward, giving to it, at the same instant, a spin- 
nhig motion in an opposite direction. The hoop proceeded 
forwanl to a certain distance, when it stopped, and tlien ran 
back to the hand. 

Let me beg you," said Mr. Sevmour, "to treasure this fact 
in memory p you perceive by it now greatly the progressive 
direction ot a body may be mfluenced by a rotatory motion 
around its axis; and, indeed, the theory of the rifle mm (19) 
is easily deduced from it. It will also explain the etfect 
which a rotatory motion produces in steadying or disturbing 
the direction of a projectile. It is for such a reason that the 
balancer constantly whirls round his balls or oranges, as he 
throws them into Uie air, with the intention of catching them 
again ; and that in playing at Bilboquetj or cup and b«dl, you 
fmd it necessar)^ to give a spinning motion to the ball, in 
order to catch it on tlie spike — but we will consider this sub- 
ject presently. I shall also present you with a new missile 
which has lately fo\md its way into the toyshops, termed the 
BoMMERENG. ft is used by the natives of Aastralia, and has 
the curious property, when skV^SuViy ^itecXa^, ^xfSii^ 
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t^demred object, to retium to the thrower. (20) I am now 
deairotts of laying down a few propositions upon the subject 
of rotation, the knowledge of which is essential for the ex- 
fdanation of the motions of revolving bodies." 

Bfr. Seymour proceeded to state that every body had 
ihtee principal axes upon which it might revolve, but that 
the shortest was the only one upon which it could per- 
nuiently and steadily rotate; that should it, in consequence 
if the impulse given to it, begin to spin upon any other than 
die shortest axis, it would, during its revolutions, be con- 
stantly showing a tendency to approach it; whence it fol- 
lowed that, under such circumstances, it would be unsteady 
and vxMline in its motions. 

In order, however, to make this proposition intelligible to 
the children, Mr. Seymour performed the following simple 
experiment. 

Fig. 35. 




Having tied some string to a common curtain ring, as 
represented bv Fig. 1, he twisted it round by means of 
his thumb ana finger, until it acquired considerable velocity, 
when the ring was seen to rise gradually into the position 
represented by Fig. 2. Thus, in the simplest manner, was a 
revolving body shown to exchange its longer for its shorter 
axis. 

The children declared that they perfectly comprehended 
the subject, and Tom observed that, in future, whenever he 
wished to make a ball spin steadily, he should take care to 
make it turn on its shortest axis. 

"You are quite right, Tom," said Mr. Seymour^ "and 
the skilful bowler at cricket, in order to gv"v© Vjaa ^ 
gteadyaxia of rotation, always holds it wit\ime ee^3XvwtQ«»^ 
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60 that the; tipft of his finsers may touch, and he takes care 
tu hoKl it only with such a grasp as may be si^fficient to 
steiuly it. for by a turn even of the wrist it may be made to 
procceil uiistoadily; and this leads me to consider another i 
eiiually important proposition, viz. that die axis of rotatioa 1 
should coincide with the direction in which it is moving I 
forward, or. in other words, with its line of motion. Now. I 
wlicre this is not the case, it is evident that the uneqnii 
a(*li()n of tlie air will cause the body to deviate from ite 
8trai:rhi course, since its two sides having different veloci- 
ties (the nttatory and progressive motions conspiring on one 
side, while they are in opposition on the otner), will be 
ditlcrently ailk'ted by such resistance; the resistance of 
course, increasing with the velocity. It is upon this prin- 
ciple,'^ continued Mr. Seymour, "that Sir Isaac Newton 
has explained the irregular motion of the teimis-ball." 

But do explain to us, papa," said Louisa, " why it is bo 
necessary to spin the ball m order to catch it on the spike." 

** Rotatory motion, my dear, when directed according to 
the principlt^s I have endeavoured to enforce, will always 
steady the course of a body. In playing at bilboquet, yonr 
object is so to tlu-ow up the ball tnat its hole may descend 
perpendicularly upon the spike which is held for its recep- 
tion; and in order to accomplish tliis, you make the ball 
spin upon an axis, at the extremity of which is the hole; the 
consecjuence is obvious." 

Louisa observed, that she well remembered an allusion 
to this game in Miss Edge worth's Essays on Education; and 
that, unless she was much deceived, the advantage to be 
gained by spinning the ball was referred to centrifugal force, 
and its etiect in preserving the paralleHsm ofmotion.^^ 

" I do not recollect the passage," answered her father, 
"but I will admit tliat the centrifugal force is indirectly 
instrumental to the effect, although, in my view of the sub- 
ject, it is more philosophical to refer it at once to the crea- 
tion of an appropriate axis of rotation." 

I well remember," observed Tom, "that the rider at 
Astley's whirled round tlie oranges as he threw them into 
the air." 

" And I hope that your are now not only acquainted with 
the principle which rendered such a rotatory motion neces- 
sary, but that which must make the shorter the more eligi- 
ble axis for effecting his purpose*,*— but can you tell me 
how it could have happened, mat tliao oi^xv^e^^, nstVclOcl^^a 
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tiuown perpendicularly upwards while the horseman was 
on the roll gallop^ should have fallen again into his hand ?" 

<<Ay." said Louisa, ^'that puzzled me exceedingly; 1 
■houla nave thought he would have ridden away from mem, 
and that they must have fallen several feet behmd him.'' 

" What say you, Tom, to that?" inquired Mr. Seymour. ■ 
suppose," replied Tom, ^^that the rider calculated 
upon the distance he would pass forward before they could 
fiul, and projected them accordingly." 

<^ No, mdeed ; there is no calculation in the case, nor is 
any art used to throw the oranges in advance : they are pro- 
jected perpendicularly from the hand: and if you will only 
recall to your mind the subject of the ^ Composition of Forces,' 
the mystery will vapish." 

I see it all clearly," cried Tom : the orange partakes 
of the progressive motion of the rider; when, therefore, he 
throws it upwards, it is influenced by two forces which are 
in the direction of the two sides of a parallelogram, and it 
consequently describes the diagonal." 

" You,are quite right; but you doubtless will perceive that, 
instead of a straight line, the orange will describe a para- 
bolic curve." 

" For the same reason, T suppose," said Tom, " that the 
stone from the sling described a curve?" 

Fig. 36. 




Certainly; but Bee, I have a diagram. vrYusitLN?*^ eiK^^aass. 
he 8U bject more clesurly,'' 
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The orange, as it is thrown into the air, is influenced b] 
two forces: the one arising from the progressive moticxi o 
the rider, the other from me projectile force imparted to it 
These two forces are in the direction of the adjacent sides o. 
a parallelogram, and were it not for the operation of gravity; 
the body would accordingly describe its diagonal in the same 
space of time as it would nave described one of the sides.* 
The influence of gravity, however, not only deflects i 
from a right line into a curve, but oiminishes its force, sc 
that instead of arriving at the opposite angle of the pajral* 
lelogram a, its greatest altitude will be short of that point 
it will then descend through a similar curve : and, since the 
times of ascent and descent are equalf, it will reach the hand 
of the rider at the very moment he is prepared to receive it 
for the orange will have traversed the parabolic curve in the 
same space of time as the horseman required for passing 
from one extremity of the curve to the other." 

Mr. Seymour having concluded this explanation, much tc 
the satisfaction of the young party, observed that the preseni 
occasion was an appropriate one for the introduction of some 
remarks on the favourite pastime of the Hoop. 

"It is a classical pastime," exclaimed the vicar, "and 
was as common with the Greeks and Romans as it is with 



"And it has the advantage," added Mr. Seymour, "ol 
sending the tide of life in healthful currents through the 
veins." 

Tom began to trundle his hoop along the gravel walk. 

"Stop, stop, my dear boy," cned his father; "you seem 
to have forgotten our compact, that every toy should be 
fairly won before it was played with. Come upon title lawn, 
and let me ask you some questions relative to the motions 
of the hoop. Can you make it stand still upon its edge?" 

" Not readily," was Tom's reply. 

"And yet," continued Mr. Seymour, "during its progres- 
sive motion, it rolls on its edge without any disposition to 
fall; how happens that?" 

"It is owing to the centrifugal force, which gives it a 
motion in the erection of a tangent to the circle, and, conse- 
quently, overcomes the force of gravity." 

"Your answer is pat," replied his father; "as long as you 
give your hoop a certain degree of velocity, the tangential, 
or centrifugal force, overcomes gravity, in the manner you 

* See page J22, \ ^ v^i.* » 
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have already witnessed"!^; but, when that is slackened, the 
lioop will fall on its side ; not, however, until it has made 
sereral complete revolutions. Now, answer me another 
question. Why is it so difficult to make the hoop proceed 
straight forward, without tuming to the right or len ?" 

I suppose it arises from the same cause as that which 
altered the direction of my marble as it ran along — the 
ineqaality of the ground.^' 

"That," replied his father, "would undoubtedly have its 
influence ; but it is principally to be referred to the impossi- 
bility of your constantly giving a straight blow by the stick. 
When it is moving forward, a slight inclination towards 
either side will cause the parts to acquire a motion towards 
lliat side, those which are uppermost being most affected by 
it; and this lateral, or sideway motion, assisted sometimes 
by the irregular curvature of the hocm, causes its path to 
deviate from a rectilinear direction : so that, instead of moving 
straight forward, it turns to that side towards which it began 
to incline : and, in this position, its tendency to fall is still 
&uther counteracted by the centriftigal force. It is from a 
similar cause that the bullet, unless rifled, will have a ten- 
dency to go to the right or left, from any unequal impulse 
which it may have received at the moment of its exit from 
the barrel. I have yet one other question, and, as its answer 
will lead us into the consideration of a mechanical subject 
of some importance, I must beg you to bestow all your 
attention. In trundling your hoop, have you not often 
observed that, although the Wow inflicted upon 'it by your 
stick might have been violent, yet the effect produced by it 
was comparatively small, in consequence of the hoop having 
been struck by a disadvantageous part of the sticky' 

" Certainly ! I have frequently observed that, if the hoop 
is struck by the stick either too near the hand, or too near 
the end, much of its force is lost : and I have also noticed 
the same thing in striking the ball with my cricket-bat." 

"The fact is," said Mr. Seymour, "that every striking 
body has what is termed its cenire of percussion, in which aJl 
the percutient force of a body is, as it were, collected ; thus, 
a stick of a cylindrical figure, supposing the centre of mo- 
tion at Uie hand, will strike the greatest blow at a point about 
two-thirds of its length from the wrist. I may, perhaps, at 
some future time retum to this subject, and explain several 
mechanical effects which are dependent wpon VX. CJ-V^ "^ow 

•Seepageias. 
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:i\v:iy witli you. ami iran ile vour loop, or *pin tout top; ii 
•MMiii' a- tlii' vif-ar arrive* I wLi re'om you." " 

III ih«> r(iiir>i«* ot a:i hour Mr. >e\Tzoar asd hi* leTemd 
trwiiil |)riM-«'i*i1i'il til the play-2n:xi2id. wLere thev roiud die 
rluMn-ii liu-ily «.'n:raL'eii m iheir feverai diversion*. 1 

■ I ii'|Miri> to timi you at <o classical a pa<dme/' saidd» I 
\ir:ir. ii-< li*' appr<i:u.*heil Tom. who was hXi*iiy engaged in I 
h|»iiiiimL' hi-* tnp. "Tlie top. my My. is a sulveci which di« 
:„'riMt M:iritiKin li:inl ili<l not consider beneaxh'the parronage 
nt ]w< niu-i>: but. h(*y-<lay! this is not the ' voittant pjb W' 
hut tuyUi' of thi* immortal Vir^ril: the top ox~ antiquity w 
i1h' wliip-top. thi* jM^L'-top i* a l^arbarous innovation ot mo- 
■ liMii tiiiii"*: a pr.'u'tu'iil proof of the d^eneracy of the nee. 
l''.\<Mi Inivx. tnr<*ootli. must now-a-days have their actiTitj 
i iimipi'il ' liy inviMitioiis to supersede labour: well may we 
nvMiil till' woapoiis, which our sturdy ancestors wieldcSd. u 
III <iMinii>iils rathi>r calculated for giants than men. if soch 
pain- W takiMi to instil into the minds of youth the inischier- 
iniH ».nmt ot iillcncss.'" 

' M \ licar sir." ssiiil Tom, who was always grieved at difl* 
ploa-ii'i;^ tlii> vicar, "If it will gratify you, I will spininy 
«/7ii/'-tn|i. tor I liHvo an excellent one which zny papa has 
l.itj'U uivjMi ini»." 

" U'cH saiil! my doar boy. ^Puer bona speiJ — What i 
piiy \v<Milii it Ih> to damp so noble a spirit! get your whip- | 

Tom !ii"conliii;:ly placed the Virgilian top upon the ground, 
ami iiH till* l>oy plied the whip, so did the vicar lash the air 
witli liiH «|uotation; running round the top in apparent ec- 
ntiiry. wliilc he rciNNLlAid the well-known lines trom these* 
viMiih i'lCiicid : — 

" Illc actus habenm 
riirvRtii fd'rtiir upatiis ; stupet inacia torba, 
liiitiiihi>Nqiio iiiRiiiiN, mirala Tolubile baxuni : 
1 1.111 1 Hiiimoii plaga:."* 

Ah Mr. 'I'wadfUiMon tints gave vent to that fervour which 
With rver kindled by collision with Virgil, Tom gave motioa 
to hiN top, which HWiiirgured about with such an air of eelf- 
iinportaiKUi, that, to the eye of fancy, it might have appeared 

• ** Thfl womlon onffinn flioii and whirl* about, 
Adiairml, with clamours, of the beardleaa rout : 
They ianh aloud ; each other they provoke. 
And lend their little aouls at evex^ «K.to^«:^ — X^VLXikwii. 
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as if proudly conscious of the encomiums that had been so 
liberally lavished upon it. 

" The Grecian boys, as Suidas informs us, played also with 
this top/' continued the vicar. 

"And pray, may I ask," said Mr. Seymour, "whether it 
was not introduced into this country by the Romans ?" 

"Erobably," replied the vicar. "Figures representing 
boys in the act of whipping their tops first appear in the mar- 
ginal paintings of the manuscripts of the fourteenth century ; 
at which period the form of the toy was the same. as it is at 
present, and the manner of impellmg it by the whip can ad- 
^mit of but litde if any difference. & a manuscript* at the 
British Museum, I have read a very curious anecdote which 
refers to Prince Henry, the eldest son of James the First ; 
with your permission I will relate it to you." 

Here the vicar extracted a memorandum-book from his 
pocket, and read the following note : — 

" The first tyme that he. the prince, went to the towne of 
Sterling to meete the king, seeing a little without the gate 
of the towne a stack of come, in proportion not unlike to a 
topp, wherewith he used to play, he said to some that were 
witn him^ ' Loe there is a goodly topp whereupon one of 
them saymg, * Why doe you not play with it then?' he an- 
swered, ' Set you it up for me, and I will play with it.' " 

" Was not that a clever retort of the young prince V said 
the vicar, as he returned the manuscript into his memo- 
randum-book 5 " and I think it must have confounded the 
courtier who could have asked so silly a question." 

"Well, Tom," said Mr. Seymour, "let us see whether 
you can set up your own top, so that it shall stand steadily 
on its point." 

"I have often tried that experiment," answered Tom, 
" but could never succeed in keeping the line of direction 
within its narrow base." 

" And yet, when in rotatory motion, its erect position is 
maintained without difficulty; how is mat?" 

"Is it not owing to the centrifugal force?" asked Tom. 

"Undoubtedly: but as the subject is highly interesting, I 
will endeavour to explain it more fully. You must, how- 
ever, first obtain permission from the vicar to spin your 
humming-top, for that will better illustrate the phenomena 
which it is my wish to examine." 
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^- Ir' your ol^oct w tho exeirise of the body, let us spin the 
whip-t'np." replied the vicar : but if you wish to exeiciae 
till* lM)yV mind. I cannot object to your selecting the top 
!M»*it caiciiliited to fulfil that desire.'' 

Tom. Iiaviii^ acoonlingly prepared his top pulled the 
sti iiii;. and fiei the wooden machine spinning on me floor. 

Now, Tom, I will explain to you the reason of the top 
\¥*\\iir able to sustain its vertical position. You have alreidy 
IfiiirntMi, from the action of the sling, that a body cannot 
move in » circular path without making an effort to flvoff 
in .'I ri:rlit line from the centre*; so that, if a body be afilixed 
to :i striniT and whirled round by the hand, it wiU stretch^ 
niiii in a (jrreater degree accordmg as the circular motion is 
nion^ rapid.*' 

Certainly/' said Tom. 

'•The top'/ then, being in motion, all its parts tend to 
reci'de from the axis, and with greater force the more 
rapidly it revolves: hence it follows that these parts are 
liki> f*o many powers acting in a direction perpendicuhir to 
tho axis: but, as they are all equal, and as they pass aO 
round with rapidity by the rotation, the result must be thil 
tho lop is in equilibrio on its point of support, or on the 
ftxtreniity of the axis on which it turns. But see, your top 
i.M down.'- 

' And what is the reason,'' asked Tom, "of its motion 
Umus^ stopped 

'• I can answer tluit question, papa," said Louisa; "is it 
not owin*? to the friction of the ground 

(Certainly ; that has, doubtless, its influence, but the resirt- 
imc{} of the air is also a powerful force upon this occasion. A 
lop ]i:i8 been made to spin in vacuo as lon^ as two hours and 
sixteen minutes.t But come, Tom, spm your top once 
more. Observe, exclaimed Mr. Seymour, "how oDuqpely 
the top is spinning. It is now gradually rising out of an 
oblique position; — now it is steadily spiiming on a vertical 
axis; — and now its motion is so steady that it scaicely 
Hefjins to move." 

*'lt is sleeping J as we call it," said Tom. 

"Its centre of gravity is now situated perpendiculaiij 
over its point of support, which is the extremi^ of the axis 
of rotation: but attend to me," continued Mr. Seymonr, 



t Bhori on • Senon'i Iloritonul Top.' P\u\. TT%ti%, x\i\\.M. 
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<'for I am about to attempt the explanaticm of a pheno- 
menon which has puzzled many older and wiser philosophers 
than yourselves. It is evident that the top, in rising from 
an omique to a vertical position, must have its centre of 
gravity raised ; what can have been the force which effected 
fyiia change 

" Was it the centrifugal force ?" asked Tom. 

"Certainly not," said Mr. Seymour, "as I will presently 
convince you." 

" Then it must have been the resistance of the air," said 
Louisa. 

"No, nor was it the resistance of the air," replied her 
&t}ier : "for the same effect takes place in vacuo," 

"Then pray inform us by what means the top was 
raised." 

" It entirely depended upon the form of the extremity of 
the peg, and not upon any simple effect connected with the 
TOtatory or centrifugal force of the top. I will first satisfy you 
that, were the peg to terminate in a fine, that is to say, m a 
mamematical, point, the top never could raise itself. Let a 
B c be a top spinning m an 
oblique position, havm^ the Fig. 37. 

end of me peg, on which it 
spins, brought to a fine point. 
It will continue to spin m the 
direction in which it reaches 
the ground, without the least 
tendency to rise into a more 
vertical position; and it is by 
its rotatory or centrifiigal force 
that it is kept in this original 
position : for if we conceive the 
top divided into two equal parts a and b, by a plain passing 
through the line x c, and suppose that at any moment during 
its spinning the connexion between these two parts were 
suddenly dissolved, then would any point in the part 
A fly off with the given force in the direction of the tan- 
gent, and any corresponding point in the part b with an 
equal force in an opposite direction ; whilst, therefore, these 
two parts remain cormected together, during the spinning of 
the top, these two equal and opposite forces a and b wilfba- 
lance each other^ and the top will continue to spin on its ori- 
ginal axis. Having thus shown that the lOtaVoiy ox «i«oJcc&a^ 
fowe can never niake the top rise from aa cJwM5a»^» 
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tiosil p(>sition, I shall proceed to explain the true cause of 
this rhaiiir«*. and I truiit you will be satisfied that it depedfl 
upon thif hhiiitriesH of the point. Let a b c be a top 8Wn- 
iimir ill iin c»hli(iue position, terminating in a very snort 
point with a hemispherical shoulder f a m. It is evident 
thjit, in tiiis case, the top will not spin upon a the end of the 
true axis x a. but upon p, a point in the circle p m, to which 
tin; lioor I F is a tan;ient. instead, therefore, of revolving 
upon a lixed and stationary point, the top will roll round 

upon the small circle p m 



Fig. 38. 




on its blunt point, with Tery 
considerable friction, the 
force of which may be 
represented by a line o p 
at ri^ht angles to the floor i 
F, and to the spherical end of 
the peg of the top: now it is 
the action of this force, by 
its pressure on one side of 
the blunt point of the top. 
which causes it to rise in a 
vertical direction. Produce 
the line op till it meets the 
axis c: from the point c 
draw tne line c t perpen- 
dicular to the axis a x and 
T o parallel to it j and, then, by a resolution of forces, the 
linti T will represent that part of the friction which presses 
at ri<<ht an^Uts to the axis, so as graduaUy to raise it in a 
vertical position: in which operation the circle p m gradu- 
ally iliininishes by the approach of the point p to a, as the 
axis heeorries more perpendicular, and vanishes when the 
point i» eoirujides with the point a, that is to say, when the 
lop has arrived at its vertical position, where it will continue 
to HLr.truj without nuich friction, or any other disturbing force, 
Until Its rotatory motion fails, and its side is brought to the 
warlh i»y the Um'xt of gravity." 

" I iliink I understand it," said Tom, " although I have 
»»oni« dfiuU alumt it ; but if you would be so kind as to 
givo iritt ttie dwrnonstralion in writing, I will diligently study 

"MoHt rewiily," said Mr. Seymour. "Indeed I cannot 
exjNNtt tluit you Mhould comprehend so difficuh a subject 
without the mo«t patient invettXiga^on', «s\^/m ^<&^\Q{eisQ^ 
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ite of your knowledge, I am compelled to omit the relation 
geveral very important circumstances, to which I may, 
reafter, direct your attention. When, for instance, you 
.ve become acquainted with the elements of astronomy, I 
all be able to show you that the gyration of the top de- 
nds upon the same principles as the precession of the 
uinoxes." (22) 



Fig. U9. 




CHAPTER IX. 



TR4P AND BJJ.Ii. GirrS FROM THE VICAB. AN ANTKIUASIAS 

HISTCJHV OT THE BALL. TENNIS. OOfF, OR BANDY-BALL-— 

FOOT- BALL. THE 3EE-SAW. THE MECIIAMCAL POWEBS.^ 

THE SWING, THEDOCTltDIE OF OSCILLATION. GA ULfiO'S DIS- 
COVERY. THE FENDrLUM. — AN IXTERESTINO LETTER, BfiU 

SEYMOUR AND THE VICAR VISIT MAJOR SNAP WELL. 



Mr. SeymouRj having oba^irved Kia cAuldieiR \!^^l^ALY engjiiged 
the game of Trap and BalVj deVeimitte^ 
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it subservient to scientific instruction. With this view he 
hastily sketched a diagram, and proceeded with it to the 
scene of sport. 

" Now, Tom, let me see how far you have profited by our 
late conversation. I have some Questions to ask you about 
the action of your Trap and Ball,'' said his father. 

I do not suppose there is much philosophy in the game," 
observed Tom. 

" Of that we shall judge presently. Can vou tell me the 
direction which the ball takes after it files from the spoon 
of the trap, in consequence of the blow of the bat upon the 
tnggeiV 

It flies upwards, to be sure, and allows me to strike it 
with my bat,^' answered the boy." 

Very true ; but at what angle ? — I see you hesitate ; 
locdc, therefore at the diagram I have prepared, and attend to 
my explanation of it." 

Mr. Seymour produced the sketch which we here present 
to our readers. 

Fig. 41. 




»^ A B represent the spoon and trigger in their quiescent 

Eosition. Upon striking the end b with the bat, they are 
rought into the position c d. The spoon will thus have 
described the smafl arc a c, when it will be suddenly stopped 
by the end of the trigger d coming into contact with the , 
shoe. The motion of the ball, however, will not be ar- 
rested, and it will consequently be projected forward out of 
the spoon." 

Exactly/' exclaimed Louisa, "intVie aaxtift TOaxvwet '^kss* 
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tho sliilliiiff flew ofl the wine-glass, or a person on a 



sto})})iiiir.*' 

1 thiink you, Louisa: j'onr memory, I perceive, has not 
sufii»roil fnim the drenching you received from the water 
cart* : — l>ut can you tell me/'' continued Mr. Seymour, 
*• the direction which the ball will take after its release from 
llie sjiooii V' 

Tins was a step beyond Louisa's knowledge, and her 
iathor, in order to assist her, begged her to consider in what 
dirocti(iii it was moving before it left the spoon. 

You have just told us,*' said Tom, " that it described an 
arc, or portion of a circle.'' 

• Very well,*' said Mr. Seymour; "and did not the philo- 
sophy oV your sling teach you that, when a body revolving 
ill a circle is suddenly disengaged, it will fly oflf in a right 
line in the direction in which it was moving at the instant of 
its release? — the ball therefore will describe tibe tan- 
gent C E.'*' 

*• It is all clear enough to me now," said Tom, evidently 
vexed that he had overlooked a principle which had been 
so lately explained to him by the action of his slin^. 

1 now see, too," added 1 om, " why the ball seldom flies 
off at the same angle in every trap." 

Unit.-' said his father, "must of course depend upon 
the extent of the arc described by the spoon, and which will 
of course vary in different traps." 

" Before we conclude the subject, let me ask you whether 
there is not some one point in the bat, at which you can 
most elTectually strike the ball ?" 

"To be sure," answered Tom, "in the same way that 
there is a point in my hoop-stick at which I can give the 
strongc^st blow — and. that point is termed the Centre of Per- 
cussion." 

"Enough," said Mr. Seymour; "see, here comes the 
vicar. 

True to the hour appointed, did Mr. Twaddleton make his 
appearance, just at the conclusion of the discussion above 
described; and, as he approached the party, Louisa observed 
that he was carrying a canvass bag in his hand. 

" What have you there ?" asked Mr. Seymour : " a sack 
of sugar-plums?" 



inir horst^ would be thrown 




See page IT. 
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"No, no; spheres of larger. diameter. Here," said the 
vicar, as he opened his bag, " is a foot-ball for you, Tom : 
and here is a hand-ball for you, Louisa." He then presentea 
each of the other children witn a similar present, exclaim- 
ing— 

* Nemo ex hoc numero inibi non donatus abibit,'* 

as Virgil has it." 

"Perhaps," said Mr. Seymour, "you will enhance the 
ralue of this favour, by giving us an antiquarian history of 
the ball, which will be very acceptable to us at this time, as 
we have just concluded a philosophical inquiry upon that 
subject." 

To this request the vicar readily assented, and proceeded 
as follows : — 

" The Greeks appear to have played with four kinds of 
ball : viz., the little holly the greal ballj the empty ball. (^o-^ettfA 
)tf?)f), which was blo^vn up with air, like our foot- oaU, and 
the leathern ball (zmfvxofY which was suspended from the 
ceiling, and stuffed with bran or sand, as those who tossed 
it were robust or delicate. The Romans," continued the 
vicar, " had also four kinds of piliB, or balls; the folliSj a large 
ball made of leather and blown up with air, like our foot- 
ball ; the larger kinds of which were struck with the arm, 
the smaller ones with the fist. Suetonius tells us that Augus- 
tus CsBsar greatly delighted in the amusement ; and in truth 
it was a glorious sport, an exercise equally adapted for the 
young and old ; or as Martial has it, — 

' Folle deeet pueros Iudere,/«//e senes.* 

"And yet," said Mr. Seymour, " neither Horace nor Vir- 
gil played at it ; do not you remember the lines in the fifth 
satire — 

* Lusnm it Mscenas, dormituin ego Yirgilineque ; 
Namque pila lippis inimicum et ludere crudis.' "i 

" Many thanks, Mr. Seymour, many thanks for brushing 

• Not one amongst you shall depart without a gift from me.*' — 
JEn. V. 305. 
t Lib. xiv. epig. 43. 

X ** Mccenas goes to tennis, hurtful game 
To a weak atomacb, and tu tender eyea *, 
8o down to Bleep with Virgil, Horace Ue*.** — Y^k^^^*- 
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up my recollection; bat I am a little doubtfiil about the game 
at which Mox^enas played at Capua ; I have by-the-by, lately 
reatl* an account of a peculiar game of ball for which the 
city of Sierra is celebrated, and it is supposed to be that re- 
ferred to by Horace — * It is played in tne foss, which has a 
\ery hiirh wall, and it is not unlike a tennis-court: the l»Il 
is very \nT<ie, and appears to be inflated with air: the ann 
is defended by a wcKxlen guard or sliield ; at certain periods 
of the game, one of the plju^ers runs down a sprufur-board. 
and tlirowing the whole of his weight, momentum, and 
sircnirtli upon the ball, as it is thrown towards him, he 
strik(*s it to an astonishing distance.* The second kind (A 
ball," continued the vicar, ^* was termed trigonaliSj which 
is (»onjectured to have been nearly the same as our tennis- 
ball. It derived its name from the position of the three per- 
sons who played with it ; they were placed in a triangle, and 
alternately caught and tossed the ball, and he who first let 
it fall to the prround was the loser. The third kind of ball 
was the paganica, as being much used in country villages. 
Some authors state it to have been constructed of leatlierand 
Htulfed with feathers, while others conjecture it to have been 
a large kind of foUis. The fourth was the harpastum; a small 
ball, so cidled because the gamesters endeavoured to snatch 
it from each othen'^ 

^' It seems,'*' observed Louisa, ••'to be a sport better adapted 
to boys than girls.-' 

"In that supposition you are quite mistaken," replied the 
vic'ir; "on the contrary, the hand-ball would seem to have 
been originally a female sport, for Homer lias restricted the 
pastime to the princess and young maidens of Corcyra; at 
least, he has not mentioned its ever having been practised 
by the men. 

* O'er thn i;rcen mead, the fiporting virgins plajr, 
'I'hcir flhinin^ veils unbound ; along the skies, 
Tu^aM and re toss'd, the ball incedsant flies.* *t 

Mr. Seymour said that, as the vicar had satisfied them of 
th(^ high antiquity of the ball, he hoped he would now afford 
thern some information respecting its use in England. 

''Tlu! game of hand-ball," said the vicar, "called by the 

♦ " Two lliindrcd nnd Nine Days," or " The Journal of a Travelleron 
the (.'itiitinent,'* by JoflTcrson ilogg London^ 
t Poiw'm OJyMoy, lib. V. 
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French palmrplay, because the exercise consisted originally 
in receiving me ball, and driving it back again with the pahn 
of the handy was fonn^rly a favourite pastime among the 
youth of both sexes; and in many parts of the kingdom it 
was customary for them to play at this game dunng the 
£a8ter holidays for tansy cakes. In ancient times, the 
mayor and aldennen of Newcastle used to go in state at the 
feasts of Easter and Whitsimtide, to a little mall of the town, 
to witness this game. It was originally played with the 
naked hand; then with a ^love, which in some instances 
was lined ; adfterwards, cords and catgut strings were bound 
upon the hand to make the ball rebound more forcibly." 

"That custom,'' observed Mr. Seymour, "doubtless, gave 
origin to the racket.'^ 

"It did," rephed the vicar; "and the places where this 
game was played were called tennis-courts, and the game 
itself obtained the name of tennis, from the French word 
tenez* (take it, hold it), frequently used during the exercise. 
The pastime, I believe, was introduced amongst our ances- 
tors about the year 1222, the sixth year of Henry III., by 
persons of superior rank and family, who erected courts or 
oblong edifices for the perfonnance of the exercise." 

" I long to hear something about foot-ball," exclaimed 
Tom. 

" That is a pastime," said the vicar, " which was formerly 
in great vogue in England, but of late years it has fallen into 
disrepute. It derives its name, as you may suppose, from 
the circumstance of the ball being driven by the foot, in pre- 
ference to the hand. When a match is made, two parties, 
equal in numbers, take the field, and stand between two 
goals, which are placed at the distance of eighty or a hun- 
dred yards from each other. The ball, which is commonly 
a blown bladder, cased with leather, is delivered in the 
midst of the ground, and the object of either party is to drive 
it through the goal of their opponents, by which the game is 
won. Tlie abSities of the performers are best displayed m 
attacking and defending the goals, whence the pastime is 
more frequently called a goal, than a game at foot-ball. In 

* This etymology has been disputed, and it has been said that the bold> 
ing or keeping possession of the ball is no part of the game ; for, during 
the play, the ball is in continual motion, or passing from one to another. 
Others seek the etymology of the name, and the origin of ^ 
place in France called Tennois ; or, by a change, of one \e\XfeT,^^x'^«^^>^''' 
ibe dittrici of Champagne, where balli were fiTBlixv«i4A««tk^NN!^^ V^'^^^^ 
it it saJd, Ortt iDtraauced, 
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this' attack and defence, the exercise becomes exceedin^j 
vidleiit : ilif players kick each other's shins without thel«tfit 
cenMiioiiy : and this occasioned James I. to speak of hcKr 
l>all n< ' iniftor Jjor laming thin making able the users thmcfP 
I !K*li<»vt».** said Mr. SejTnour, that the ancient game 
of /j-f/Z'is still much practised in Scodand.*' 

»• It is, * n»pli«»d the vicar. In the reign of Edwaid HL 
tlio f^itin name cnmbuca, a crooked club^or staff, was ts^ 
plied to this pastime, because it was played with such an 
instrument. The bat was also styled a bandy, from its being 
biMit : and Iience the game itself is frequently called bandjf' 
ball.'' 

And how is it played?" asked Tom. 

'•It is playod on a smooth common, by driving forward 
two small hard ballvt, with the bandy I have just described, 
into^vory distant holes in the ground, about afoot deep, ana 
iiinr inclies over: and the party whose ball is driven into 
thest^ liolos with the fewest strokes, is the victor." 

•• Hut come,"' said Mr. Seymour, "it is high time to think 
of our dinner : the children must require some refreshment 
I am not. my dear vicar, one of those philosophers who be- 
liev(^ that play was invented by the Lydians* as a xemedy 
ajrainst linn^or ; nor do I subscribe to the opinion of the 
eldf^r Scrililcrus, that it was on such an account wisely con- 
trivejl by \ature, that cliildren who have the keenest appe- 
tites should, at the same time, be those who are most ad- 
dicted to sports." 

" VVli ether you believe or not that the Lydians invented 
sports shall not be a subject of contest between us," said the 
reverenjl antiquary: "but,'' continued he, "one thine is 
(juite certain, that' tlie Lyiian games were at first caSed 
Liftii by the Komans; and afterwards, by corruption, Xt/ii; 
a pn»siunj)tion 1 must needs say in favour of the Lydian 
claim; Init enoui?h of this; to what do you propose we 
kIkmiIiI next turn our attention? I doubt not you have some 
n(*w sport i'oT our recreation as well as our instruction," 
add(»d llu' vicar. 

" Wo will, if you please, attend the children to their see- 
fftnr, which the jT'^irdoner has lately constructed for them," 
Haid Mr. Seymour. 

'J'Iks party accordingly walked to the grove, in which a 

* ncro(lotu» HpfinkH of the inhabitants of Lydia having successfully ba4 
rtfcoiirHR to itf^ming as a partial subftiVtule lot loo^,^\u\\vi «,tM&v«AQf 
f»anjr yearn ' con ti huance. 
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plank had been placed across a wooden post ; and upon 
which Tom and John had been riding for some time in the 
earlier part of the morning. The boys again mounted their 
now hobby; and, after amusing themselves for some 
xoinutes; Mr. Seymour desired them to stop, in order that 
Tom might explain the principle upon which the seesaw 
acted. Tom replied, that ne was not aw^e of any principle 
which could apply to riding on a plank. 

^ " Have I not often told you, my dear boy, that the prin- 
ciples of Natural Philosophy may be brought to bear on the 
most trivial acts of Ufe ? Listen, therefore, and you shaU 
Aid that your present amusement teems with instruction. 
You are already well-acquainted with the nature and opera- 
tions of the centre of gravity ; tell me, therefore, where- 
about it lies in the plank upon which you are riding." 

"I should think," replied Tom, " tliat in this instance,4he 
centres of gravity and magnitude must coincide, or be very 
nearly in the same point." 

" The centre of gravity must, as you say, be very nearly 
in the middle of the board ) and if that be the case, you 



Fig. 42. 




will allow that, supposing those who ride upon it are of 
equal weight, tne plank must be supported in the centre to 
make the two arms equal^* but you aiid JoVmaieol'osaaQJia^ 
weight, BO that you perceive Uie plank nrnat ^wrsx ^ 
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little tartiior over the prop to make the arms unequal ; and 
John. \\ !io is the liiihter. must be placed at the extremity of 
thi^ \oiv^vT arm. Thus arraiiseJ. you will exacUy balauice 
earh nthor : aiul a? each of you. on j-our desceni. touches 
the irroun.l with vour feet, the reaction aliords you a spring, 
wiiu'h *ii'*troys tfie equilibrium, and enables you tooacillaie 
in ari*- al'.nii the centre of motion.** 
•• l\i wo :ho!i describe the arcs of a circle as we ascend 

and dor^iVTid 

•• rndtn:h:cdly you must. Look at this diagram/' said 
Mr. Soynuuir. --and you will see at once that the plank can 
i»niy move round its centre of motion : for how could yw 
ri'io. or your brother f;Ul. perpendicularly in a straiirht line! 
Von inuVt. in risinii. and he. in descending, describe arcs of 
yonr ri'spective cirx*les. It is equally evident that his velo- 
i'itv iiin-t Iv vcr\- superior to yours ; for. if you could swing 
»|uitc rouiui. you would each complete your respective cir- 
do-i i:i the same time." 

•• h would rcallv appear so." said Tom; -'and 1 hare 
myself observed, tliat the lijihter person has the better ride, 
as he moves both farther and quicker, and I now uiiderstanit 
the n»a>op. of it : it is l>eeauso beinsr farther from the centre 
of mixtion, he dee^'ribes. a larsier aix\" 

The irreaier veUxMty with which your little brother 
moves, renders his momentum eqiial to yours. You have 
the most irraviiy. he the greatest velocity : so that, upon the 
whole, your momenta are equal : for you, no doubt, re- 
member that momentum is weiirht multiplied into velocity.* 
Von have lie re then a strikiuii instance of mechanical ad- 
vantaiie iraiued by opposing motion to matter, or velocity to 
weigh: : for I think you will readily admit, that without the 
aiii of the nlank, your liide brother could never have raised 
you from ilie ground." 

•• That is clear enoush. ' said Tom. 
The plank, then, thus arranged." continued his fether. 
" constitutes what has been termed a mechanical paver jXo 
which the name of lever has been given ; it is not. however, 
my intention at present to enter into the history- of these 
powers, of whioli there are six distinct kinds ; the one pre- 
sented to you. in the instance of the see-satc, is perhaps the 
most simple, and not the least imponant of them.'* 

•• It is ver\- curious," observed tne vicar, "to reflect upon 
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what a simple^ and apparently trifling fact, the powers of 
ciyilized man maybe said to depend. Tne single truA 
jrou have just announced, of making velocity a compensa- 
tion for weight, has supplied his weak arm with the means 
of controlling tne very elements." (24) 

It is very true," said Mr. Seymour, "and we mi^t go 
«o far as to say that, had it been the will of the Almighty 
Creator of the universe to have withheld from matter that 
property which we have been discussing, man must have 
remained the most helpless and foriom of his creatures. I 
-now propose," added Mr. Seymour, "to accompany the 
children to their swing ; the present is a suitable opportu- 
nity for giving them some idea of the doctrine of oscillation, 
or the theory of the pendulum." 

" Let us proceed, then, to the Jcarian Crome,'^ exclaimed 
the vicar. 

As the party walked along, Mr. Twaddleton explained 
the meaning of the above allusion, with which the reader 
will be hereafter made acquainted. The children had com- 
menced the sport, and Mr. Seymour infonned Tom and 
Louisa, who were attentively watching the motions of ihe 
swing, that its vibrations, like those of tte pendulum of a 
clock, were produced by its effort to fall, from the force of 
gravity, and its power of ascending through an arc similar 
and opposite to that through which it has descended, fix)m 
the momentum acquired during its descent. 

" Like the bandilor, I suppose," said Louisa. 

" £xactly, my dear, that is a very good comparison ; for as 
the bandilor, having descended sJong the string by its 
gravity, acquires such a momentum as to enable it to ascend 
2ie same string, and thus, as it were, to wind itself up; so 
does the pendulum or swing, during its descent, acquire a 
force that carries it up in an opposite arc to an equal hei^t 
as that from which it had fallen. But tell me, Tom, whether 
you have not discovered that the motion of your new 
swing differs from that which you experienced in your 
former one?" 

" The ropes of our present swing are so much louj^er than 
those whicn we formerly used, 3iat the motion is much 
pleasanter." 

"Is that all?" said Mr. Seymour. "Have you not ob- 
served that you also swing much slower?" 
" I have certainly noticed that," said Tom. 
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■•It is ii law whicli I am desirous of impressing upon 
yi»iir nu'iiuiry, that tlie shorter the pendulum, or swing, the 
(init ktT art' its motions, and vice versa ; indeed, there is an 
t'Maltlislifii nroptirtion between the velocity and the length, 
wliirli 1 sliall horcafter endeavour to explain to you. Gat 

thf i-t'lehrated pliilosopher, and mathematician to the 
Diikf ot Flt)nMice. ai'cordinirly propiosed a method of ascer- 
tairiiiiir tlie lieiirht of the arched ceiling of a church by the 
vibrations t)f a himp suspended from it. The solution of 
tilt* prohliMu was founded on the law to which I have just 
alluili'tl. viz. iliat tke squares of the times of the vibrations an oi 
the U iifrth.i : so tliat a pendulous body, lour times the lengA 
(jf aiiiiiluT. performs vibrations which last twice as long. 
Now it is known that, in the latitude of London, a pendulum, 
if 3i» i!ifht»s and two tenths in length, will vibrate seconds! 
or iiiakt' t)0 swinjrs in a minute; by observing, therefore, 
how niui h the pendulous body deviates from this standard, 
wt? may. by the application of tlie above rule, find its 
loniTth: if the distance from the bottom of the lamp to the 
pav(MiiiMit be then measured, which may be done by means 
of a stii'k, ami atlded to the former result, the sum will give 
tlit* ln'i'rhl of the arch above llie jpavement: but I will show 
you ihi; I'xperiment the next time we go into Overton 
church; the vic.ir can tell us the exact height of the roof, 
and I will try how nearly I can approach the truth^ by ob- 
scrvin;^ witli a stop-watch how many seconds one vibration 
of th(^ chandelier continues.-' 

Hut, papa, why surely the duration of its vibration 
must (Icptjiid upon the force which you may happen to give 
to th(5 chandelier 

i\ol in the least ; and this brings us at once to the con- 
sideration of the most curious and important fact in the his- 
tory of the pendulum, and for a knowledge of which we are 
also indebted to Galileo.* It is termed tlie isochrotious^ pro- 
perty, or that by which all its vibrations, w^hether great or 
small, are performed in exactly the same period of timej 
but that you may be better able to comprehend this subject, 
attend to the diagram which I have prepared for your in- 

* Th'm discovery was piiblislied at Paris, in a treatise called ** VUMgi 
du Cadran oude Vllorloge Physique Universelie," in the year 1630; from 
wliicli may l>c dated the invention of the pendulum. 

t Compounded of tbo Greek words 10-0; equal, and oroc time. 
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struction. Suppose that the 
swing or pendulum a b be Fig. 43. 

laised to c, it will, in effect^ be 
raised the peipendicular height 
B c, and in falling will describe 
the arc c b ; and, in the point 
By it will have that velocity 
which is acquired by descena- 
ine through c b, or by a body 
&Uing freely through the per- 
pendicular c E. lids velocity 
-will be sufficient to cause it to 
ascend through an equal arc b to the same height from 
whence it fell at c ; and since the times of ascent and de- 
scent are equal, it will describe both these arcs in exactly 
the same space of time. Having lost all its motion at d, it 
will again oegin to descend by its own gravity ; and in me 
lowest point b it will acquire the same velocity as before, 
which will cause it to re-ascend to c ; and thus, by ascend- 
ing and descending, it will perform continual vibrations in 
the circumference c b d ; and, were it not for the resistance 
of the air, and the friction at the centre of motion a^ the 
vibrations would never cease : but from these obstructions, 
though small, it happens, that the velocity of the mass of 
matter at b is a little diminished in every vibration : and 
consequently it does not retum precisely to the same points 
c or D, but the arcs described continually become shorter and 
shorter^ till at length they grow insensible ; and yet the very 
same time is required for the performance of the shorter as 
the longer arcs; for, altfiough in the one case the body 
passes over less space, still its velocity is proportionally de- 
creased. You perceive, then, that in an attempt to ascertain 
the height of a ceiling by the vibrations of a chandelier, the 
extent of its swing cannot alter the time which may be re- 
quired for its completion. And, if you will place your little 
brother in the swmg. you will perceive that he will retum 
to your hand in nearly the same space of time, whether he 
describes a large* or small arc; although this experiment 
must be considered as extremely rude, since there are many 
disturbing causes for which the theory cannot possibly make 
any allowance. I must, moreover, warn you mat where the 
arc described is very considerable, the difference in the Ivroa 
will be greater; for in order to ensure thispiopetV^ oS. V^taX- 
bjff through unequal arcs in equal timeB, \X is nece^aax^ ^^aaX 
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the path of the body should describe a peculiar cnnrO; called 
a cycloid, (25) and not the segment of a chcle ; at piesent, 
however, it iH not possible for us to enter into this difficult 
brancli of science, although I trust that at some foture period 
I shall be justifiea in an attempt to explain it." 

Mr. Seymour having concluded his lecture, was abont to 
return to the Lodge, when Mrs. Seymour approached the 
party, carrying in her hands a letter, which the smUe on her 
countenance announced to contain aereealie inteUigence. 

^* I have just received/' said Mrs. beymour, " a letter from 
Miss Villers, whom you must all remember as a most de- 
lightful person. I am informed that she is about to be in»- 
vM to tne nephew of a gentleman who is at present in onr 
neighbourhood in search of a country residence." 

<^Does she mention the gentleman's namef" inqaiied 
the vicar. 

Mr. Henry Beacham," said Mrs. Seymour. 
<<The nephew of Major Snapwell, I dedaie/' ezdaiined 

the delighted vicar. 

The whole party participated in the pleasue which lim 
excellent friend expressed at this discovery, and Mr. Sey- 
mour immediately accompanied Mr. Twaddleton to Ivy 
Lodge, to congratulate the major, and to make such anrazige- 
ments as might expedite the purchase of Osterly Park, and 
the consequent introduction oi a family into the nei^boor- 
hood of Overton, firom whose society the Se3rmoars antici- 
pated the highest satisfaction. 

At the some time Mrs. Seymour hastened to despatch a 
letter to Miss Tillers, in order to solicit her immediate pre- 
sence at Overton Lodge. 
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ANTTQTJITY OF THE GAME. METHOD OF MANXJFAC- 

Tl'RINO THKM. HIKOTAW. MR, SEYMOURj THE VICARy JLND 

TOM, KNTER THE LISTS. THE DErEAT OF THE TWO TORMEtt 

combatants; the xaiUMPB of the latteh, — -a philoso- 
phical EXPLANATION OP THE SEVERAL MOVEMENTS- THE 

SUBJECT OF REFLECTED MOTION ILLUSTRATED. THE VICAR^S 

APOLOGYy OE WHICH MANY GRAVE PEBSONAOES TSILL APPROVE, 

In our last chapter we left Mr. Seymouj and his reverend 
friend on their way lo Ivy Cottage : it is only necessary to 
state that the rnajor received them with that satis fftetion 
and gratitude which the nature of their visit could not fail 
to produce. Plans were proposed ^ and arrangements con- 
clnded for the furtherance of the object we have announ<:ed\ 
in shorts the brief space of an hour, l\5je ma;\ot\\i^ SksVa^-* 
mined the cour$e of hia future life i and ^iaA ttawniei wSbssMsm* 
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of hapniiioFs. anil viwons of domestic peace, which lie im- I 1 
patii'iitly HMiL'lii to realize. The vicar was detained by the 1 ! 
iiiajur. .Mr. S»ymour quitted Ivy Lodge and returned to I 
lii.-* lamily. He iuund the children eniraifed in p^ingal 
marl 'It's. Tom was displaying to his sisters manv instances 
ot I lis adroitness and skill in shooting at and lutting mar- 

'•Why, Tom I" exclaimed Mr. Seymour, "how came 
yon possessed of such a multitude of marbles?*' 

• • by irnoi\ Inck : good luck, papa ; I Avon them all before the 
holidays; ami I can assure you that my school-fellows a^ 
kiiowlediTf^ nie as one of the best players at ring-taw in the 
whool." 

"Justly, tlien, has your merit been rewarded,'' said the 
father. " Have you not read of the skilful Roman, who 
could blow peas through a quill, and deposit diem with 
such nir(>ty on the point of a pin, placed at some distance, 
as rarely to mit^s his aim?-' 

'•A 11(1 what was liis reward asked Tom. 
A busliel of peas, my boy, which the emperor com- 
manded to be presented to him. But do not misunderstand 
me, far be it from my wish to disparage your skill : what- 
ever we UTideilake, we should endeavour to accomplish: 1 
am, tlK^refon?, well-pleased to find that you can play at 
marbles wilfi so much success.'' 

I wonder who invented marbles?*' said Tom. 

^^'J'hiit (juestion, my dear, must be addressed to Mr. 
Twaddletou, who. I have no doubt, will immediately an- 
HW(jr it."' 

S'arciily had tliese words been spoken, when the vicar 
npiMNinMi on th(5 lawn. Mr. Seymour informed him of the 
Kulnect of their conversation, and added, that he had just 
tohl the children he was sure he would readily answer 
their (luestioii. 

^' Not so n^adily as you may imagine,'' replied the vicar; 
" but 1 will tell you all I know upon the subject. It appears 
to be a very ancient game: for it is stated by Suetonius, 
that AufruKturt. when a youth, spent many hours in the day 
in playinj^ witfi little MoorisK boys ^ cum nucibus,^ that is. 
wiJk nuls, \v\Mi aj)pear to have been then used in the very 
Way in which you now play with your marbles. In later 
tirneH^ round stonijH picked out of gravel, were introtluced 
for tliiH purpoHe. The marbles which you now hold in your 
^'Wid are subHlitutes of still more "moOiem wweiivNAcrev. 'tta 
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368t of tliem are imported from Holland, where, as I have 
been informed, they are manufactured by grinding frag- 
ments of al^^aster and of other stones, in an iron mill of a 
peculiar construction, in which there are several partitions 
famished with rasps, which tum with great velocity, by 
means of a stream of water ; and thus, having roundea the 
ihmes, project tiiem out of different holes for which their 
use may adapt them. Thus manufactured, they are brought 
down the Rhine, and from thence dispersed throughout 
Europe; immense quantities are also exported to India and 
China. There are, however, as you well know, inferior 
Jdnds, which are of home manufacture, and consist of pot- 
ter's clay covered with a glaze, and bumt in a ftimace." 

"I have often wondered whgX is the meaning of the 
words taw and a%," observed Tom. 

" Why, your taw is a brown marble, and your ally if I 
lemember rightiy, a very white one; is it not so?" asked 
the vicar. 

"To be sure," said Tom. 

"Very well,. then," said the vicar, "the words are clearly 
abbreviations of tavmy and alabaster J' 

" Now then," said Mr. Seymour, "for a game; what is it 
to be, Tom?" 

" King-taw for ever !" cried Tom ; " it is the only game of * 
marbles worthy of being played." 

" It is really so long smce I left school," observed his 
father, " that I must &g you to refresh my memory, and 
give me some instructions about this favourite game of 
yours." 

" I will teU you all about it. We must first draw a circle, 
on which each player is to put a certain number of marbles 
to be previously agreed upon ; we then make a mark at some 
distance, which is cadled the qffingy and from which we are 
to shoot at the marbles in the ring." 

"That is all very intelligible," observed his father; and I 
suppose the object of the player is to shoot a marble" out of 
the ring, which not only gives him that marble, but entitles 
him to shoot again at another, and so on, until he misses, or 
all the marbles are won." 

" That is right, papa." 

" And a good marksman," observed the vicar, " who has 
the first shot, may easily win the game, before any other 
player can gain the opportunity of saooting a. «isv^^ laax- 
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■•■ I that clearlv.'^ paid Mr. SejTmour; " he may strike 
out a inarMe from the circle, and then shoot at another, and 
ill thi-« iiiaiiiier traverse tlie whole ring : I therefjye conclude, 
that L'ixul nlayers will always demiuid a large ling, or else 
tii(>ri' wmilcl not l»e much chance for any one. except for him 
who phiyed lirst." 

•• That is tho ixamo : but I must tell you,'- said Tom. "that 
il tht' phiyer :»houKl leave liis own marble in the rin;r. he is 
at onrv put nut : ami shouUl it be witliin a certain distance 
(Ml till' dui^iiU*. an advorsury may shoot at it, and by hitting 
it. put liini also out of the ;rame.*- 

• I I'flii've that I am now a perfect ma.ster of the subject," 
sail! Mr. Sfviiuuir: *• what say you, vicar?" 

•• 1 uniltTstaml it: and it ^appears to me to be capable of 
sonir M'irntitif oalrulatiou : but the practical results must, of 
ctjurstv tliiier very widely from the theory, for the uneven- 
ness oi the irround. and the inaccurate construction of the 
niarl»h'. are cin-unistanees which never can be duly esti- 
mated." 

Certainly not. * replied Mt. Seymour ; *'these difficnl- 
ties evi'n exist at tlie L^ame of billiards, (26) where the table 
is Miiooth and i)erfeclly horizontal : but we do not require 
jierfeet aeeuraey. an approximation to it will be sufficient 
lor the purposes of illustration ; we will, therefore, if you 
please, proceed at onei.' to the irame, and 1 will endeavoor 
to p(»int out to Tom the nature and direction of the several 
forces by wJiioh each marble will be inliuenced." 

'i'om, acoordinL'lv. like tlio son of Cornelius Scriblems, 
(converted liis leixs Into a i)air of compasses, and described, 
witli the toe of his shoe, the necessary circle upon the ^und. 
Kach i)arty. bv a.i^reement. placed two marbles upon the 
rinir, and it fell to the lot of the vicar to open the campaign. 
Mr. Twaddleton then advanced, amUvith the assumed airof 
a trtie kni<rht-erraTit. approached the rin<r. exclaiming with a 
loud voict?, and with a «^esture of inexpressible drollery, " I de- 
mand i^racious leave tliat I may be delivered of my vow. aiid 
forthwith combat in the lists sosayin<r, he unfurled his red 
baniuT, and sounded atrumpet: or m more humble phraseo- 
ioiry, he (extracted his handken'hief from his pocket, and ap- 
pl villi; il to his nasal orirans, produced a loud and thrilling blast, 
which fri^htentjd every sparrow from its resting-place. After 
this preliminary ceremonial, he marshalled his limbs into 
Ihfj most appropriate attitude, and tlirusting one hand behind 
the exuberant tail of his coat, ke, \v'\\\v\3cift o\i\^T,95^vJv.\sstrfB. 
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his missile at the largest marble opposite to him. His faw « 
fsuthfally delivered its errand, and inflicted such a blow upon 
the paunch of his antagonist, that although nearly twice the 
size of its assailant, like a true bully, it skulked ofl) and re- 
treated several feet beyond the lists; but, alas ! me little 
marble of the vicar, unlucky wight ! was so stunned by the 
Ojperation, that it staggered, and reeled backwards into the 
Bng, and thus, according to the established law of the field, 
completed by one act the total defeat of its luckless com- 
mander. 

"Your marble is left in the ring !" exclaimed Tom, with 
a shout of triumph. 

I see how it happened," said Mr. Seymour : " the vicar 
struck the marble plump, or ^ played a mil ball,^ as we say 
at billiards, and the result easily admits of explanation. You 
already know that a marble possesses elasticity : when, 
therefore, the one in the ring was struck, it went on with a 
velocity equal to that with which the striking marble ap- 
proached it, while the latter, in return, received a blow equal 
to that it gave, which destroyed its motion. When we go 
back into the library, I will esJiibit a very pretty experiment 
to fiEurther elucidation of this philosophical truth." (27) 

It was now Mr. Seymour's tum to enter ^ lists. He 
carefully applied his knuckles to the ground, and taking aim 
at a little marble which he had selected as his victim, gal- 
lantly shot the missile from his thumb and finger : but, alas ! 
alas r the goddess, whatever may be her name, wno presides 
over this species of toumay, doubdess saw the impending 
fate of her favourite, and, after the example of Venus, who 
tnmed aside the weapon from ^neas, assumed the shape of 
a small pf^bble, and mus arrested the fatal course of the mar- 
Ue, and gave it a new direction, which sent it curveting 
tiirou^ th9 ling, without committing one simple act of devas- 
tation. 

" Bravo ! bravo !" exclaimed Tom ; " it is now my tum." 
The boy, according to the usage of the field, might at once 
have won the game by striking his father's marble; but he 
was too magnanimous to take such an advantage, and too 
eager to display his own skill, to cut the game short by a 
manceuvre: he had determined to win his laurek by hard 
fighting and generalship. He accordingly proceeded to 
strike a ring marble | m effecting which he had, like the 
vicar, challenged a gtecmtic knight as his diita%o\i\fiX\^'^<» 



instead of 




J, he struck its xrgi^i ajjaaaXst^ 
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' ..x: :: v.-;.* : Ww nii: o: liie riii^. while the strikini marble, 
.:; ■ »i j>«»r:i«>:i o: its nitmieiitura. continued to 

:.. ■. •• : : .v.ir : *i::er iiii' impact. This course wasirreeted 
o: ^I^. Seymour and the vicar, the 
...■■»-. •: "A ;. i::. .■...■••l.ired it to have been noblv run,'' and 
_■ . . i:.:\y ;:'Vo:;i;»l>::e': : a:Kl exiractinir a sixpence fromlus 
•a:;.--. p-H-kfi. exclaimed, alter the mamier of chiTalrf, 
I^ . j'-". ■ :, i'»»v . Lflory to the sons of the brave I aiory to 

. .w..i it'le k:.i^:i: o: the law I" 
T;." I -y "la i .'..^ >::iK k the marble out of the ring-bot 
i.:! ;i! -ail.'.' un.e. ci»:iirived to place his own marble 
:•: -.uvuuiabie position for iiis future operations; 

ri.i i. i.. i. i; mav be here obser\-ed. that in this consist 
;t: ni piayiii:: iiie sMwe. l\ is almost mmecessarytoadd 
•iMt 'l""m wii.i t'very marble in succession. 

M;. Seyiiituir then pnveeded lo explain the laws of im- 
by w hicirihe movement of each marble was directed. 
If.' i>l-»Tve.i. tiiat the subject embraced two propositions, 
viz.. ilie ilirertiim t)f the ijijjict marble after havmg been 
*tiii( k. and that oi the stiiking marble after the stroke. He 
said liiat. if a straiirht line were drawn between the centres 
• )f iIh* sirikinir and object marbles, it would necessarily pass 
tlir(nii.'h their point of contact, and, if continued, would re- 
j)n*-(.Mit the path of the latter after the blow. In order to 
liiid tlic direction of the striking marble after the shock, he 
told liini that he must imagine a tangent to the patli of the 
fjfjcct ball drawn from its centre, and then a Ime parallel to 
it. from th(3 centre ot tlie striking marble ; the latter of which 
would be the required path- 
Mr. Sijyniour now inquired whether there was any other 
'jiitiii' ol marbles at which they could amuse themselves. 

'"rh(! iSiwic which we call ^lagging om^/" replied the 
boy, '-is amusing enouglb It consists in striking your 
Miarl>l«; against the wall, and making it rebound, so as to 
hil any olln^r marble tliat is placed at a certain distance from 
il, or to come within a span of it*' 

" 1 niid(!rrttjind," said his father, "and, Hke riw^-tow, it 
may bi; nuulo subservient to our purpose of illustrating the 
diM iiiiif. i)i fon'ns; altliough I think that the principle of re- 
Jlri.trtl luutum may l)e more readily explained by the rebound- 
m-. ball." 

Ml. ScyrrMnn- honj took the elastic ball, and threw it ob- 
liqiii'ly a;'.ai'if*t tlu» wall, from which it rebomided m an qp- 
|»0'nlii iiiid cqjially oblique d'liecVvon. ^enn. ^^\jc)aseA.^ 
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annexed figure, and proceeded as follows: — "When I 
threw the Imll against the wall b, in 
the direction a b, having struck it, Fig. 45. 

it g^ced of^ making an angle, in 

its passa&e back again, equal to ^ .G, 

that which it made in its approach 
to the wall. If I draw the perpen- 
^culajr B D, this fact will be ren- 
dered more apparent, and jrou will 
perceive that the angle a b d is equal c 
to the angle c b d; the former is 
termed the angle of incidencej the 
latter the angle of reflection; and these angles, remember, 
are always eq^ual, provided the ball under experiment be 
perfectly elastic.^' 

"Do you mean to say," asked Tom. " that the more ob- 
liqnely I throw the ball against the wall, the more obliquely 
it will reboimd 

' "Exactly; that is my meaning; and see whether you 
caanot explain the fact, for it depends on the composition 
and resolution of the forces, a subject which I should hope 
ycm thoroughly understand/' 

Tom pondered for some time over the drawing, and at 
leneth observed, that there was one difficulty which he 
oomd not immeaiately surmount. 

" State your difficulty," said Mr. Seymour. 

He proceeded to observe, that the force acting in the di- 
rection A B would certainly be resolved into two others, viz. 
one in the direction f b, and another in that of d b; "be- 
cause," continued he, " these lines are the adjacent sides of 
the parallelogram, of which a b is the diagonal j and I well 
know that whenever a force strikes obliquely, it is thus re- 
Mdved." 

"That is all very well explained," replied his father; 
"j«ay proceed." 

"Now comes the difficulty," continued Tom: "for the 
force D B will of course be destroyed by the wall, and that 
represented by f b. which is the only one that can remain, 
would carry the ball to e." 

"It certsunly would do so." answered his father, "if the 
ball were perfectly devoid ot elasticity : but remember that, 
m consequence of this property^ the force d "b vj^ \« 
changed for one in an opposite direction, b t^P 

"Ihadmtiiely overlooked the elasticity,'' «aa.^l^«K^\ 
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I. srt» my way cle.irly. for in that case there must be two 

I actini! in the dirt'ctions b d. b e. which will, of course. 
<'.;vc the ball down the diagonal b c.*' 

■ \'»nir ilfinonstralion is perfectly correct, my boy; and I 
t. .::k von will now admit tnat I could not nave adduced a 

II !•>.(* fieautiful in>tam*e of the composition and resolution of 
t .UM's: lor. in tlie lirst place, you resolve the iliagonal force 
i. '.) two otliers. and then you recompound these again to 
I'. >diu e anotiier diaironal one." 

- Hut I think you told us that the angles of incidence and 
ii^ili'oiion were only equal when the rebounding body was 

I •Meetly elastic." 

•• Clearly s*o : the force d b must be exchanged for an equal 
(> lO D D, or else the angle a b D cannot be equal to the an<de 

II B c: but I will render this fact still farther intelligiWel))' 

another diagram. Let b. 
Fig. 46. as in the former case re- 

present the wall^ upon 
which the imperfectly 
elastic body impmges in 
the direction a ^b. — The 
force will of course be 
resolved into two others, 
viz. into D B and f b; the 
force D B, however, in- 
stead of being replaced 
by the opposite one b 
will now be represented by the shorter line b g ; or Aat of 
B H or B I, according to the degree of elasticity. If we, 
tlierefore, complete tlie parallelogram, b c, b k, or b M will 
be the diagonal path of the body ; making, as you perceive, 
tiie angle of reflation d b c, greater than tiiat of inddeiyu^ a 
B d; and where the body is perfectly inelastic, the force d 
B will be wholly destroyed, and, the force B e alone sur- 
viving, the body will be carried along the line be. I have 
now " continued Mr. Seymour, " explained to you the prin- 
cipal laws which govem those forces by which your ball or 
marbles are actuated. It is true that in practice you cannot 
expect the results should accurately coincide with the 
theory, because, in the first place, you carmot obtain mar- 
bles that are of equsd density and elasticity, and of tnie 
ti^nire; and, in the next, there will be orotacles against 
which it is impossible to ^aid. The s^ixmixL^ of the mar- 
ble wiJJ also hare a material mftueuc© otv\\» th^qrv^ 
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^ have already discovered. In the game of billiards, where 

'„ every obstacle is removed, as far as art can assist, the theory 

' and practice are often strangely discordant. But we have 
dwelt sufficiently upon the subject; we will, therefore, 

[ return to the library^ where 1 intend to exhibit an experi- 
ment in farther elucidation of the subject of collision." 

; The party accordingly proceeded on their retum. 

" I hope," said Mr. Seymour, addressing himself to Mr. 

' Twaddleton, who was walking a few paces before him, 
''that the maiden ladies have not espied their vicar at a game 
of marbles; if they should, what a chuckling would there 
be at their next tea party !" 

"A fig for the spinsters!" exclaimed the vicar, as he 
hastilj turned round, and arrested the progress of the party 
by his gesture. "You really speak, Mr. Seymour, as 
tiiough it were derogatory to my character to descend from 
the more austere pursuits to the simple but innocent amuse- 
ments of youth. Let me remind you, sir, that the Persian 

, ambassadors found Agesilaus, the Lacedsemonian monarch, 
riding on a stick." 

"True," replied Mr. Seymour; "and the ambassadors 
found Henry the Fourth plajdng on the carpet with his 
diildren; and it is said that Domitian, after ne had pos- 
sessed himself of the Roman emj^ire, amused himself by 
catching flies; but these were kings: now I admit that 
philosophers are monarchs, but monarchs are not always 
philosophers; you must, therefore, produce some less oD- 
jectionable authority, if you stand m need of such a sanc- 
tion. Let me see whether I cannot assist you; there was 
Soc^tes, if tradition speaks truly, who was partial to the 
recreation of riding on a wooden horse, for which, as Vale- 
rius Maximus tells us, his pupil Alcibiaaes laughed at him." 

"I care not who laughs at me," exclaimed the vicar: " I 
enjoy the amusements of youth, and agree with Dr. Paley, 
in regarding the pleasure which they are made to afford as 
a str^ing instance of the beneficence of the Deity ; 

« Deuf Dobif bee otia fecit,* 

as Virgil has it; and should you so far relax as to put your 

flan into execution, of writing a work upon juvenile sports, 
hope you will call upon me to compose a eulogy, by way 
of preface." 
" I aball not forget your offer, depend vr^wx 
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Did not Archytas," resumed the vicar, 

* He who would tcan th« earth, and ocean's bound. 
And lell the couiitleM aanda tbat itrew tbe flbore,' 

as Honure says, invent the children's rattle ? Toys, mydMi 
tir. liiive served to unbend the wise, to occupy the idle, to 
ex(*n'ir«c the MHientary, to moralise toe dissipated,*' — 

And, ' inlerrupled Mr. Seymour, "to instruct the igno- 
rant.*' 

'•I will also convince you," continued the yicar, "that 
the toumanientB were indebted for their origin to the Tcof 
izaine {hubis Troja), tirst introduced into Italy by yoong 

An4'aiiiu8.'' 

"And the rudiments of the Steam £n^e," added Mr. 
Seymour, are to be found in a toy, the EolipyUj invented 
by' Hero of Ale-vandria.* ' 

Tlie foregoing episode having been concluded, the party 
proceeded, without any further interruption, to the Lodge. 
On tlieir arrival, Mr. Sej^mour produced a piece of apparatofl, 
for the purpose of exhibiting the experiment he had pio- 
mis<;d, m illustration of tlie doctrine of the Collision of Eue- 
tic Bodies. 

Here are two ivory balls," said he, suspended by 
tlireads : I sliall draw one of them, a, a little 
on one side ) now I let it go. it strikes, yoa 
see, against the other ball, b, and drives it off 
to a distance equal to that through which the 
first ball fell ; but the motion of a is stopped, 
because when it stmck b, it received in retnm 
a blow equal to that it gave, and its motion 
was consequently destroyed. To extend the 
experiment, here are six ivory balls hanging 
in a row ; I will draw the first out of the pe> 
pendicular and let it fall against the second ; see ! see ! 

none of the balls appear to move ex- 
cept the last, which you perceive flies 
ofi as far as the first ball fell. I should 
like to hear you explain this." 

Tom observed, that when the first 
ball stmck the second, it received a 
blow, in return, which destroyed its 
motion : and that the second bail, al- 
though it did not appear to move, 
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it at rest: that the action of the third ball must have been 
destroyed by the reaction of the fourth, and so on, until mo- 
tion was communicated to the last ball, which not being re- 
acted upon flew off. \ 

Mr. Se)niiour conmiended Tom for his explanation; but 
he begged him to understand that such an effect only oc- 
curred when the balls were elastic ; and he proceeded to 
exhibit the difference between elastic and 
inelastic bodies by another experiment. Fig. 49. 
"When you raise one of these inelastic 
balls made of clay, out of the perpendicu- 
lar, and let it fiall against the other, e, the 
action and reaction, not being augmented 
by the foxce of elasticitjr^ are insufficient to 
destroy the motion of the former ; only 
part of the motion d will, therefore, be com- e d % d 
numicated to e, and the two balls will move 
tQgietiber Xode^ which are less distant firom the vertical line 
tiban the ball was before it fell." 

Before we close this chapter, we cannot resist the pleasure 
of informing our readers that Major ^apwell in company 
with his le^ adviser, had quitted Overton, for the purpose 
of making such preliminary arrangements as the purchase 
of an estate must necessarily require. It is not our inten- 
tiwi to accompany them ; nor shall we travel over the plains of 
parchments, nor wade through the rivers of ink, which separate 
me confines of verbal agreement and legal possession; but 
claiming the prerogative of authors, we shall dip our wing 
in the cup of inspiration, and by a single flourish of our 
£Batherea talisman, at once put the worthy major in the un- 
disturbed possession of his newly-purchased mansion, and 
install him in one of Daw^s most comfortable elbow-chairs, 
Borroanded by all Uie luxuries of polished life. 
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CHAPTER XT. 

MR. SEYMOUR AND HIS FAMILY VISIT THE MAJOR AT OSTBRlY 

PARK. A CONTROVERSY BETWEEN THE VICAR AND THE MAJOR. 

THE SUCKER. COHESIVE ATTRACTION. PRESSURE OF THB 

ATMOSPHERE. MEANING OF THB TERM SUCTION. CERTAIN 

ANIMALS ATTACH THEMSELVES TO ROCKS BY A OONTRIYANCE 

ANALOGOUS TO THE SUCKER. — THE LIMPET. THE WAXRU8.— 

LOCOMOTIVE ORGANS OF THE HOUSE-FLY. A TERRIBLE ACQ- 

DENT. A SCENE IN THE VILLAGE, IN WHICH DR. DOSEAU 

FIGURES AS A PRINCIPAL PERFORMER. — THE VICAR^S SENSIBLE 
REMONSTRANCE. THE DENSITY OF THE ATMOSPHERE AT DIF- 
FERENT ALTITUDES. THE BOTTLE-IMPS. THE POP-GUN. — 

THE AIR-GUN. — AN ANTIQUARIAN DISCUSSION, IN WHICH THI 
VI(;ar and MAJOR SNAPWELL GREATLY DISTINGUISH THEM- 
SELVES. 

In tho course of the ensuing week Mr. and Mrs. Seymoxa 
proceeded to offer their congratulations to the new proprietor 
of Osterl/ Park. On being usheied mXo \]tia \^\«e^^^5b!5^ 



MADE SCIENCE IN BARNSST. 175 

were not a little surprised and startled by the loud voice ot 
the major, who, addressing Mr. Twaddleton, exclaimed, 

^' Never will I again suspect the antiqidty of your rarities, 
nor question the rarity of your antiquities.'' 

"Mr. and Mrs. Seymour," said the major, "welcome to 
Osterley Park. You find me, as usual, engaged with our 
friend m a learned controversy, and I begin to fear that my 
warmth may have oflfended him." 

" Offended me !" exclaimed the vicar, " oh no. No, in- 
deed, my dear Major Snapwell; a difference of opinion on 
an antiquarian sul^ect may excite my regret, and in some 
cases, as in the present instance, awaken my pity ; but it 
cannot offiBnd me ; it can never occasion any feeling like 
anger: that would be to visit the folly of others upon my- 
seff." 

"What is the subject of your difference, gentlemen?" 
asked Mr. Seymour. 

"Hie evidences of druidical rites, as deducible from certain 
cayities to be found in granitic rocks^ and which have received 
the appellatiQn of rock basins replied the major. 

"And of which," exclaimed Mr. Twaddleton, "I have a 
most miqnestionable specimen, collected by no less a geolo- 
^st than the curator of the caoinet at Penzance, from that 
ancient metropolis of the druids, Cam-bre MtlP 

"I admit," said the major, "that I never before saw so 
perfect a specimen; it is as spheroidal intemally, as if it 
nad been actually shaped by a turning-lathe." 

" And yet, in spite of such evidence," replied the vicar, 
" you question its sacred origin, and deny its ever having 
been used as a pool of lustration." 

Mr. Seymour nere interposed. — " Upon a subject of purely 
historical difficulty, 1 might feel diffident in offering myself 
as an umpire between such learned antiquaries ; but, as the 
origin of *rock basins' involves a geological question, I will 
venture to deliver an opinion. Depend upon it, vicar, that 
you are maintaining a position that cannot be defended; 
these uncouth cavities, together with all the fancied statuary 
of Borlase, (28) have never been shaped by any chisel but 
the tooth of time, nor have any artists but the elements been 
engaged in their formation." 

" What say you to that, vicar?" triumphantly exclaimed 
the major. 

"Oh, impiety, impiety!" cried the vicai', — 

" 'HottiB babet muros, rait alto a Qalmine Tto^%.? 
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as Maro lias it. That such glorious monuments, which have 
ho lonir brnwd the tempests, should fall under the hamma 
(»i th(»se Phihstines ! Geologj-, Mr. Seymour, is infidelity in 
nias(]iierai1e : remember the mites in the Cheshire cheese. 
Mr. Si'vmoiir. 'conpider their ways and be wise.' 

*• Philistines as we are. in your opinion,*' replied his oppo- 
nent, our I'onrea have served to sharpen j'our weapons 
ii^^ainst the attacks of infidelity.'' 

Come, come. !jrentlemen/' said Mr. Seymour, "the con- | 
tiriuaiKM! of tliis discussion can neither amuse nor instruct 
Us. I have, however, some intelligence to communicate 
v. hieh will soothe every feelini? of irritation. We have re- 
ceivt»il a letter from Isabella Villers, in answer to an invita- 
tion to Ov erton , and she graciously accepts it, and purposes 
l>eini^ with us on Wednesday next.'' 

The major was delightea, and conversed upon various 
l)oiiits connecHed with the intended union of his nephew with 
that laily. which we do not think it necessaiy to relate in 
this place. The vicar and major shook hands, and it was 
proposed tliat they should dine at Overton Lodge the follow- 
in i; liay. and as a specific overture, that the mi^or should 
visit llie vicarai?e in his way, and again inspect some of the 
disputed antiquities of the reverend collector. 

The ibllowing morning was occupied with the considera- 
tion of those ditlerent toys which are indebted for their 
0])eration to the pressure of the atmosphere. 

Tom,'* said Mr. Seymour, " fetch hither your leathern 
sucker.*' 

Jolni is, at this moment, amusing himself in the carden 
with the one which I brought with me from school," re- 
plied Tom. 

" Then you shall construct another for yourself. Here is 
leather and string.'^ 

"This leatlier is too stiff ; but I may, perhaps, make it 
answer tlie purpose by first soaking it.'' 

Having allowed it to remain in water for a short time, 
the leatlier became sufficiently pliable for his purpose; he 
thc^roforo cut it into a circular shape, and afiixed a string 
through its centre. Tlie juvenile party now hastened to the 
lawn, and having once again dipped ids newly-constructed 
sucker into the water, the ingenious boy placed it upon a 
stone, pressed down tne leather with his foot, and succeeded 
in making it raise the weight. 

^ ^ Well done, my boy 1 Now , Wien, x^^satslqC 
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the leather's adhesion to the surface, and of its being thus 
capable of retaining its hold; notwithstanding the gravity of 
the stone." 

" In the first place," answered Tom, " the edges of the 
wet leather, from being closely pressed, stuck with sufficient 
firmness to the smooth surface* of the stone, to resist the 
force of the string as I pulled it upwards; the consequence 
was, that a hollow was formed in the middle part of the 
leather ; and, as that hollow place cannot contain any air, it 
is called a vacuumJ^ 

"Very well," replied his father, " so far you are right; 
but you have not informed me in what manner a vacuum 
acts in preventing the stone from quitting the leather." 

" It makes it adhere to it by some kind of suction^ but I 
confess that I do not exactly understand the subject." 

" Then let us proceed cautiously and deliberately in the 
explanation. In the first place, you have said, and said 
correctly, that the edges of the learner adhere to the stone ; 
but what is the nature of the power to which this adhesion 
is to be referred? I perceive you are puzzled by the ques- 

• tion : attend, then, to my explanation : you must know that 
there exists a tendency in all bodies to adhere together, 
[Nrovided the contact of their surfaces be sufficiently perfect'; 
this property is termed cohesion, or cohesive attraction, from 
the Latin word cohareo. which I need not inform you signi- 
fies to stidc together. The dry leather will not adhere to a 
smooth surface, because, in that case, the contact cannot be 
rendered sufficiently perfect: but, when saturated with 
water, the interstices of the leather are filled with that fiuid, 
and the inequalities of the surface, which must always pre- 
vent close contact, are removed. If two bodies, wnen 
placed together, be not sufficiently smooth, or polished, it 
will be vain to make any attempt to produce their cohesion ; 

^ since the particles will, in such a state, touch each other only 

* in a few points ; it is for this reason that carpenters, when 
they intend to glue pieces of wood together, plane the sur- 
faces perfectly smooth, before they apply the glue." 

Tom here acknowledged that he had not before under- 
stood the reason of the leather's adhesion to the stone. 

" Having, then, settled this point to your satisfaction," 
continued Mr. Seymour, "let us proceed. Your idea of a 
vacuum being formed in the hollow part of the leather is 
perfectly correct : for, as you draw up the centtal ^-asl Vs^ 
the string; the hollow ffius produced ixwLftX iift<i«k««a!&?3 \» ^ 
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vaamm, since the air cannot pass through the leather to 
supply it 'y in this state, therefore, the atmosphere presses 
upon the exterior of the leather, and like any other weight 
prevents its rising from the stone." 

Fanny and Louisa here expressed some surprise on hear- 
ing of tiie weight of ^e atmosphere ; the former observed, 
that she did not feel ony pressure from it Their father ex- 

Elained the reason of their not being conscious of the weight, 
y informing them that their bodies contained air, which, 
by its elasticity, counteracted the pressure from without 5 but 
that, if it were possible to remove all the air which the body 
contained, the pressure of the atmosphere would not be 
counteracted : and . the consequence ^ould be, that we 
should be flattened like a pancake by its weight, which had 
been ascertained by experiment to be equal to fifteen 
pounds upon every square inch of surface, or, as much as 
forty thousand pounds upon the body of a .man of ordinary 
size. 

" Until your explanation," said Tom, " I really believed 
that the leather adhered to the stone by some kind of sue- 
tUmj just as the back of my hand adheres to my lips, when- 
ever I place it to my mouth, and draw in my breath." 

Mr. Seymour here expressed a doubt whetner his son was 
even yet a perfect master of the subject: he told him that 
there was no such operation in nature as suction; that it was 
merely a popular term to denote the action of the air upon 
a vacuum. "Your hand," said he, " adheres to your mouth, 
in consequence of your forming a vacuum withm it, by for- 
cibly drawing in your breath, and the resistance which is 
opposed to its removal arises entirely from the pressure of 
the atmosphere upon it. Many are the effects which may 
be explained upon a similar prmciple. 1 dare say you well 
remember the astonishment whicn you expressed at the 
force with which the limpets attached themselves to the. 
rocks." 

"0 yes, papa," exclaimed Louisa, "I well remember, 
when we walked on the sea-shore, that, on first touching 
the limpets, they appeared loose and moveable, but before 
I had time to remove them, they fastened themselves as 
firmly as though they had been a part of the rock upon which 
they were fixed ; how could that happen ?" 

Mr. Seymour replied, that these sea insects possessed the 
power of converting their whole bodies into suckers; and he 
informed thenij that many other animals were endowed 
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sith a similar faculty. He instanced the claws of the poly- 
MUB^ which are furnished with many suc]^ suckers, by means 
ii£ -^hich the animal is enabled to hold to whatover it 
ittaches itself, with very considerable force. 

Have you never observed," asked Mr. Seymour, " the 
Mcurity and ease with which flies frequently walk upon a 
gmooth. wall, or a pane of glass, or even along the ceiling, 
Britb. their bodies downward?" 

*«To be sure," replied Tom; " but are not their legs pro- 
irided with some sticky matter, which enables them to pre- 
serve themselves from falling f" 

' " Hiat is a popular .error, my dear; the fact is, that their 
foet are provided with little cups, or suckers, which they 
altemately exhaust and fiU with air; by which means they 
aare enabled to walk in every position, over the most slip- 
pery surfieu^es. (29) In like manner, me walrus, or seal, a 
Minting of which you may remember to have seen in the 
Fanorama of Spitzbergen, is capable of climbing the masses 
of slippery ice withperfect security." 

At mis moment 'I<)m'8 stone fell from the sucker. Louisa 
inqmred how it could have happened. 

" The circumstance is to be easily explained," said her 
fiather. " The atmosphere, by its pressure, ultimately forced 
its way through the edges of the sucker: its interior, there- 
fore, became filled with air, and it consequently balanced 
the external weight, which had before conmied it." 

" I think," said the vicar, " that Tom must now surely un- 
derstand the theory of the leathern sucker; what say you, 
my boy ? Cannot you exclaim with Persius, ' Mus et in cute 
novi?'" 

"Which I suppose," observed Mr. Seymour, "you would 
construe, 'Well ao I know the nature. of the cavity, and the 
operation of the leather J " 

" Exactly," answered the vicar. 

"Then never more protest against the vice of punning; 
for a more atrocious specimen of the lusus verborvm was never 
sported by the most incorrigible Johnian ; but, to your classi- 
cal fancy, any object enclosed in a Latin shrine appears as a 
deity." 

Ihe vicar had just drawn up his person into a suitable atti- 
tude for combat, and would, no doubt, have defended him- 
self against this unexpected attack with his usual address^ 
had not a circimistance occurred, wluch p\xt axi ^bivsi^N. \»t«^v- 
nation to the discouTBe. 
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*'Sei;! sfol" exclaimed Louisa: ••what can have haf- 
pein'il ? 'I'luTe is Jerry Styles*, with a crowd of vilUgBa 
ruiiiiiii;; towards us in the greatest state of agitation td 
aiuriii/' 

••Jt'rry Styles? It is, indeed, as you say, my fiulhfil 
(^It'rk." vi'n\\ ilu» viciu". Bless me, — bless me. what cn 
have liapptMitMl Is the vicanu^e on fire? Has tne old roof 
at last tiiiiiMed into the chancel ?'' 

Oil. fiir ! — nh. my dear sir!'' vociferated the terrified 8e^ 
vuiit ot the cliurch; whose blanched cheeks made his red 
no>e appear like a volcano burning amidst a desert of soowi) 

Poor Toiri Plank ha.*< blown tlie roof oflf his house, and Ib 
so (Ireadlully wounded tliat it is impossible for him to Biff- 
vive lonii, it. indeed, he is not already dead." 

How did it happen ?*' exclaimed several voices. 

•• From a sjicrimcnt ! a speriment / it all came from fnfosad 
itj)€nm€nt /" replied the breathless clerk; ^-but pray, gentle- 
nitMi. eoine directly to the village; for mercy's sake, gentle' 
men! don'i delav a moment.'' 

The vicar and Mr. JSt^ymour instantly proceeded with tlM 
lerrilied Jerry Stylos towards the house of the unfortunate 
'' planer of deals;"' they had not gone far before they met 
several oilier vilhujers, who infonned them that Dr. Doaeall 
wa.r> in attenilance upon the wounded man, and had pio- 
nonnced liiin to be in the greatest danger. 

On the arrival at the house, the roof of which they at once 
j>erceiveil liad not sullered in the fray, they learned Oiat Tom 
Plank had been engaged in some experiments for producing 
a vacuum J in the prosecution of his new scheme of propelling 
passengers through a funnel*; and tluit, in firing a mixture 
of oxygen and hvdrogen gases, he had neglected the usual 

{)recaution. luid blown up his apparatus; the stop-cock had 
)een unceremoniously expelled through the window, and, 
in its passaire, had ungraciously llown in the face of its 
master, luid left the traces of its mdignation in the form of a 
very slight scratch upon liis forehead : this accident, with a 
burn of llie fuigers, was the only personal injury he had sua- 
tallied. 

^- Come, come,'- wiid Mr. Seymour, "no mischief has oc- 
curred, and the actudent will, I trust, teach you more caution 
for the future. You are not the first adventurer who has 

^ Tom Plank seemn to have entertained a project which has uaca be«o 
Realised ia the cuuiiUuction of the .Atmo^plieric RaUwan, 
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burned his fin^rs by hutble specnlations, and in vain attempts 
to raise the wmd," 

Dr. Doseali, however, with a countenance of stem compo- 
sure, and a portentous shake of the head, maintained tnat 
the accident was by no means so trifling as Mr. Seymour 
appeared to suppose: and, in conformity with this view of 
the case, he had prudently bled his patient largely, and di- 
rected sundry mixtures and lotions, together with a qmrOwn 
of laudanum, in order, as he said, to keep down the 
swelling and puffing of the head,'' although there were those 
present who were uncharitable enough to hint, that the swtU- 
tng and ptjffing related rather to the Doctor's bill and chap 
racter, thiBUi to the patient's pericranium. 

After a short interval engaged in answering the numerous 
inqoiries of the anxious spectators, the doctor, with an air of 
awtnl solemnity, advanced to the sufferer, and offered him 
a bolus of no ordinary size, upon the virtues of which he 
descanted in most touching language. 

"Avaunt!" exclaimed Mr. Seymour; "do you suppose 
that Tom Plank has the throat of the great dragon which the 
Indians believe to swallow the moon, and thus to produce 
the phenomena of lunar eclipses? Away with thy treacle 
and pipe-clay; there cannot be the least pretext for this 
parade of remedies. I warrant you that Dame Nature, un- 
less she be put out of humour by your officious interference, 
will heal the scratch before to-morrow's sun rise." 

The doctor, as our readers will readily imagine, was very 
jnsdy incensed a^ this ex-professional interference. His first 
detennination was to treat the matter as a joke, and to tum 
&e lan^ against the unmannerly intruder : but the abortive 
smile was stranded in its birth, and suffiised the hue of 
death over his visa^. Never did a countenance, in the 
focus of his blue wmdow bottle, by candle-light, exhibit a 
more ghastly pallor ; and we can scarcely predict what might 
have been the consequence, had he not instantly adminis- 
tered a consoling coidial to his nostrils ; for, be it known, 
that the doctor took snuff in the same extravagant proportion 
as his patients took physic. Having by these means re- 
covered his self-possession, he instandy seized his cane, and 
waving it with as much dijgnity as Jove is said to brandish 
his thunder, he departed in deep dudgeon, which was be- 
trayed by a snarl, not unlike that of a hungry dog who is 
unexpectedly despoiled of a savoury boniie, «xi^ ^ 
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tortioii of the face, similar to that we have observei I 
ill a chiUl wlio Iui.s unfortunately mistaken Aloes is I 
Liquorice. I 
No sooner hail the man of wrath and phials retreatedfrw | 
the lielil of blood, than Mr. Twaddleton advanced to the soSk* I 
iiii; artist, deeminir the moment of bodily fear as sdSbidinga 1 
favourable opportunity for an attempt to reclaim him fiw | 
tlie error of his ways. **Tom J'laiiK," said he, in a mild 
lone, ''hadst thou given ear to the warning voice ofAy 
spiritual pastor, and. instead of ridiculing his advice at me 
si\])iMiuy club, hatist. like a true Christian and woitby 
nari>hioner. ifiven heeil unto it. thou wouldst not, at this tine, 
have l»een })laee<l in such bodily peril. Mr. Seymour his 
consoUnl ihee by his opinion : sincerely shall I pray that his 
jiulirnieut may be conhnned by the result^ and that the visi- 
tation inay have a salutary influence upon thy fiituie coor 
duct, (iuit the pursuit of these bubbles, ana leave vrvaa 
men to invesliijate the secrets of nature; let me exhort thee 
to return to tliy craft, sow where tliou canst reap ; we cannrt 
have iigs from thorns,, nor grapes from thistles; remember 
the proverb, ' An emmet may work its heart out, but can 
never make honey.' One word more and I have done— 
sutler not the artist whose profit it is to furnish thee with 
materials, to flatter and cajole thee — ' The dog wags his 
tail, not for thee, but for thy bread.' 

As the party left the house, they met Mrs. Seymour, with 
Tom and Louisa, whose looks sufiiciently testified the anxiety 
they hail auifered. 

Is it all over? Is ho dead asked Mrs'. Seymour. 
No, no ; he is quite safe ; it was an extremely slight 
accident, althouji^h Doseall wished us to believe Uiat it was 
likely to terminate in some dreadful inanner. The vicar 
thinks that it may prove tlie means of driving science aid ot 
Toms Plank's head, and I intend to make it subservient to 
driving it still farther into ours." 

" What do you mean V' cried Tom. 

"I mean that it was an extremely apposite accident for 
illustrating the subject upon which we were engaged at the 
moment of interruption." 

"This is the second accident, then^" observed Louisa. 
" that will have served us in our scientific studies. What a 
philosopher," coutinued she, " must Dr. Doseall become, if 
he profit by every accident he witueasesl" 
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^'Knowledge, by dear girl, is not promoted by the oppor- 
tunity of seeing, but by the faculty of skilfullv observing, 
and reflecting upon whaX we see ; were it otherwise, the 
merit of a traveller might be at once estimated by the num- 
ber of shoes he had worn out. Whenever, therefore, you 
hear of a discovery having been made by accident j do not, 
on that account, depreciate the merits of its author. It is 
certainly true, that many an important truth has been 
faroni^ to light from some casual observation, (30) but the 
dexterity wim which such observation was applied consti- 
tutes the merit of the discoverer. Well, but to show in what 
manner the accident of Tom Plank bears upon the subject 
under discussion: — He had ignorantly iirea a quantity of 
oxygen and hydrogen gases in a tin vessel; the consequence 
d the combustion was the immediate formation of a vacuum : 
and what happened? Why, the pressure of the external 
air, not being any longer balanced by elastic matter in 
the interior of the apparatus, crushed it with violence, as 
any other enormous weight might have done; and so ended 
the accident, which report magnified into a most awful catas- 
treble.'' 

As the party proceeded on their way home, they con- 
tinned to discourse on the subject of the air's pressure. 

''If the atmosphere exerts so enormous a pressure, and 
has so much weight," observed Louisa, '' it is strange tnat it 
should not fall down on the earth." 

Mr. Sejrmour replied, ''that the air was a peculiar fluid, 
which, from its elastic properties, was distinguished by the 
teim of an daitic fluid, ike particles of which were too fax 
dis^t from each other to exert any cohesive attraction 
amongst themselves." 

"But I suppose," said Tom. "that it gravitates, or is 
attracted by the earth; what tnen can be the reason, as 
Looisa says, that it does not fail, like any other body, to the 
ground?" 

"And so it actually does," replied Mr. Seymour: "the 
lower stratum of the atmosphere rests upon the ground, but 
the strata above it do not ndl, because they are supported 
by the particles beneath them in the same manner as the 
water at the snr&ce of a basin is supported by that at the 
bottom : the only difierence in these two cases arises from 
the one being an elastic, and the other an inelastic flmd\ 
80 that the air after compression resuxoBft \\a on^SksSi dG3s\scL- 
sioiur; and since the atmosphere, by the ^cAioxL ol 




is always in a state of compressioDj ©0 is it always endea- 
vouring to expand iteeU.'' 

If J then, the force of gravity were diminiBhed/' observed 
Louisa J the air would become much lighter^ and 1 suppose 
that 18 the tnie reason of its being so much leas dense the 
upper regions.' ' 

" Scarcely J " replied her father. "Have you forgotten the 
explanation* which I lately gave you^ of the diminution 
in the weiglit of boiiies at a distance from the earth^e siir- 



f'l reeoUect it perfectly/^ exclaimed Tom; "and it ex* 
plained to us the reason that a marble fell from the top of a 
house, and firom the ball of St. Paul's with the same 
velocity." 

And yet I am quite sure said Louisa, ^^that I have 
lately read an nccoimt of the air being so extremely light 
upon the top of a high mountain as to affect the breath and 
occasion great nnea^inefi^." 

" I do not deny the fact, my dear , I only eruption your 
explanation of its cause. Can it not, think yoUj he accounted 
for upon some other principle than that of tlie diminished 
force of gravity 

Louisa was unable to suggest any other probable reason. 

*^The fact J then,^' said her father^ "is simply this; ssince 
the ah is elastic, or capable of yielding to pressure, so, of 
course, the lower parts must be more dense, or in a greater 
state of compression than those which are above them. In 
a pile of Heeces of wool, are not the lower fleeces pressed 
together by the weight of the superior ones, and do tneynot 
lie light and loose, in proportion as they approach the upper- 
most ileece, which receives no external pressure j and is con- 
fined merely by the force of its own gravity V* 

" Clearly/^ said Louisa. 

" Well, then, we wiU suppose, for example, that the whole 
column of the atmosphere were divided into a hundred parts, 
and that each of these parts weighed an ounce : would not 
the earth, and all things on its surface, be, in such a cas8j 
pressed upon with the whole hmidred ounces?'^ 

"No one can deny that,^^ said Tom, 

"The lowest stratum of air," continued Mr. Seymour, 
" would be pressed upon by the ninety-nine ounces above 
it; the next by ninety-eight j and so on, until we arrived at 
the mnety-nmih st/atum ftom die bottom, which wouldLjIj 
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couTBe) be subiected to no more than one ounce of pressure, 
or to the weignt of the last and highest stratum." 
The children were perfectly satisfied with this simple ex- 

tiation : and Tom mquired whether, for the same reason, 
water at the bottom of ^e sea must not be very dense, 
and unlike that we are accustomed to observe on the sur- 
£ace ] his £ather, however, corrected this notion, by stating 
that water, not being, like air, elastic and compressible, 
would not suffer any material diminution in volume, altiiough 
pressed even by the enormous weight of die superincum- 
bent ocean. (31) 

" I have before alluded to the relative compressibility of 
air and water, and the present appears a good opportunity for 
proving the fact by an amusing experiment. See ! here are 
me ^ Settle BnpSy' vicar, which you may remember I pro- 
mised to introduce to your respectful notice," said Mr. Sey- 
mour. In this jar of water, carefully closed, as you may 
perceive, by paienment, are two litde enamelled figures, 
which shall be made to rise and fall, by altemately pressing 
upon and removing the hand £rom tne cover : thus." 

" Why the spirit of Simon Magus must surely possess 
theeP exclaimed the vicar. 

The children, as may be readily Fig. 61. 

hnagined, were much astonished at so 
wu^ilar an effect, and expressed much 
anxiety to be informed by what mecha- 
nism It was produced. Their father 
accordingly proceeded with the follow- 
ing expl^iation. 

I nave here," said he, a figure 
exactly similar to those in the botde, 
which we will now examine. You 
will observe, that in its centre, there is 
a cavity terminating in a small orifice 
in the lower part; this cavity may be 
made to contam any quantity of air, so 
as to give the requiirea buoyancy to the 
figure ; now mark ! — I press my hand 
upon the parchment cover, and the 
figure, joxL perceive descends ; I now 
remove the pressuroj^and see, it imme- 
diately reaecends. The water in the bottle, as I have told 
you^ IS incompressible; when^ therefore, 1 pieaa xsjoow ^Oftft 
tsaraoe, it liaea into the intenor of the fkgoxe, axva^ qotm- 
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quenllyj by compresaing tka air into a less spacej renders it 
less buoyant } but no sootier is the hand removed, than the 
enclosed air resumes its former voluma^ and expels the in- 
truding water: in consequence of which the figure renins ila 
former lightness^ and reasceods. Do you understand me?^^ 
asked Mr. f^ejinour. 

Perfectly/^ 6«iid Tom^ " ajid many thanks for the expla- 
nation and in this opinion did die whole party concur* 

Wellj then/' continued Mr. Se^mour^ you will now un- 
derstand the use of the air-bladder in fiahj for it ia constructed 
upon a precisely Bimtlar principle, Wlien the fish, desires 
to descend^ it presses upon the madder by means of its mus- 
clesy and thus condenses the included air into a smaller 
volume.'^ 

" I now also perceiTe why the water at the bottom of the 
sea cannot be much more dense than that on the surface ; 
but J if we could dig a pit to the centre of the earthy the air, 
in that cascj would be nighly dense^ becauBe, unlike water^ 
it is compressible/^ said Tom, 

" The density of the air/^ repUed his father, would, un- 
doubtedly j materially increase as we descended. It has 
been calculated that, at the distance of thirty mOes below the 
surface^ the air would have the same density' as water; andj 
at the depth of forty-two miles, that of quick6ilver; whilel 
at tlie centre J it would be more solid than any substance of 
which we have any ideaj for its density would be thousands 
of millions of times greater than that of mercury.^' 

Mr. Seymour then informed his young pupils, that after 
the leawn they had just received, uiej would never again 
be puzjded by the motions of the barometerj which had so 
often excited their wonder. 

" As the quicksilver is contained in a dosed tubsj I do not 
exacUy understand how the air can act upon it ; and if the 
tube were not closed^ it would of course run out from its 
weight J " observed Louisa. 

You are altogether in enor/' said her father. ^^In the 
first place," he continued. " I will show you that the bulb at 
the lower extremity of tne tube is open, in order that Ae 
quicksilver may freely communicate witn the atmosphere, 
upon whichj inaeedj its action entirely depends; while the 
tipper space is a perfect vacuum^ so as to obviate any coun- 
teracting pressure. As to tlie quicksiiver running out, have 

* la th€ fod^Hali the air-bladd» \i tmnuWif^^ «a«.nd. 
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^ yoa so soon forgotten that the air presses upon every body 
. id the surface of the earth; in the proportion of about fifteen 
pounds upon every square inch? Now it is from thisciicum- 
llaoce that the column of quicksilver is sustained in the tube, 
dfeB ascent and descent of which thus indicates, the varying 
aiessure of the atmosphere; so that, when the barometer 
mSkBj we know the air presses less heavily upon the earth, 
and the contrary when it rises." 

^< That I understand : but what can cause the pressure of 
the air to vary at different times?" asked Tom. 

Cannot you imagine the atmosphere to be an airy ocean, 
mad to be therefore mrown into enormous waves, sq that we 
may sometimes have a longer column of air above us than 
at other times; this is one explanation: there may be other 
causes not so intelligible," answered Mr. Seymour. " But 
enough of this for the present Now, before we quit the sub- 
ject of the air's elastictity, let us consider the philosophy of 
the pop-gun; an amusement with which, I have no doubt, 
you are well acquainted." 

" Indeed I am, papa; but do you allude to the quill, or to 
the wooden pop-gun?" 

The principle in both is the same ; tell me, therefore, 
the origin and nature of the force which enables you to shoot 
your pellet to so considerable a distance." 

" It depends upon the action of the air," replied Tom. 

" Undoubtedly : but your answer is too general ; I wished 
you to state, in precise terms, the changes which the air 
undergoes upon mis occasion. You first ram in your pellet 
to the farther end of the tube, do you not ?" 

" To be sure ; and then I drive in a second pellet, and on 
forcing this forward, the first flies out with prodigious force." 

" Very well : now examine what takes place ; on proi>el- 
ling forward your second pellet, you condense the air which 
is enclosed between the two, until its elastic force becomes 
so great as to overcome the friction of the first pellet; thus 
released, the air expands with considerable force, and im- 
parts a rapid motion to the pellet." 

" I have frequently heard of the air-gun," said Louisa ; "I 
suppose it depends upon a similar principle." 

" It does ; and it affords a very striking example of the 
surprising force which air is capable of exerting, wheri con- 
densed to a considerable degree ; for, by means of this in- 
strument, bullets may be propelled with, a ioic© x«rj xvsw^ 
equal to that of gunpowder." 
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It is a ruriouB fact,'' observed the vicar, ^* that althoi^ 
the air-punip its a moilem invention, yet the air-gun, wlua 
M HO nearly allied to it in the construction of its valves and 
c()Illll'll^ii^^ syrinsre, should have existed long antecedent to 
it : for it is recordeil that an air-<pin was made for Hemy 
IV. by M<irin, of Lisicux, in Normandy, as early as 1406; 
anil iinothtir was preserved in the armoury at Schmetsa. 
boariniT the date 01 1474.*' 

But the air-s?un of the present day," said Mr. SevmooL 
is vtTv (lilferent from tliat which was formerly maae, and 
which, like the po}V£run, discharged but one bullet, andthit 
after a l<)n<; and teilious process of condensation; while it 
is now made to disi^harsre five or six without any viable 
variation of force, and will even act upon a dozen, but widi 
decT(»asin^ elfect.'^ 

1 i\Hi\ very curious to leam something more about this 
air-^nni," sjiiil Tom. 

There is a reser\'oir for the condensed air," replied Ml 
Seymour, " whicli is secured by a nicely constructed valic. 
and which i.s made to open by pulling the trigger of the 
g\ui, that a portion only of the air is disengased, which, 
rushinjr into the barrel, gives motion to the bafi." 

But how is tlio condensed air introduced into the reser- 
voir V' askeil Tom. 

By means of a condensing syringe," replied his father; 
but 1 will take an opportunity of exhibiting the instnunait 
in operation.*' 

Th(5 remler will Ik; pleased to recollect that the major 
ai^retul to pay a pa.<*sing visit to the vicarage : it now becomes 
our duty to record what happened upon that memorable oc- 
casion ; anil we, perhaps, cannot better represent the nature 
of th(» discussion that took place than by relating the account 
as it was ^iven by the belligerent parties themselves in con- 
versation witli Mr. Seymour. 

"Well, gentlemen/'* said Mr. Seymour, "is it peace or 
War ? I trust you liave amicably adjusted all your difer- 
enceH." 

" Upon my word," answered the vicar, " I have just 
reason to complain of the major's unjustifiable scepticism 
upon points that are perfectly unquestionable." 

" You contiime then to smart under the major's stinging 
criticisms, ^ majore sub hoifteJ There is a Latin pun for your 
consolation," said Mr. Seymour. 

"The vicar alludes, 1 suppose,'' aaaji xJt^a TM:Y«,''''\ft>la8. 
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doabt I expressed respecting the authenticity of his leathern 
maaeyV^ 

'^Tnat is one of the many subjects upon which^ I must 
my, you have betrayed a deficiency in historical knowledge, 
fiflsieca informs us that there was anciently stamped mone^ of 
leather; and the same thing was put in practice Dy Frederick 
IL at the siege of Milan j to say nothing of an old traditicm 
amongst ourselves, that, m the confused times of the barons^ 
wara, the same expedient was practised in England." 

*'You strangely mistake me," replied the major; "I 
neYer questioned the truth of these nistorical statements; 
I know full well that numerous substances have, at different 
times, and in different countries, been adopted in exchange, 
as conventional representatives of property. I have alresSy 
stated that cattle were employed as the earliest measure of 
yalue.^ We find, for instance, in Homer, that the golden 
annour of Glaucus was valued at a hundred, and 3iat of 
Diomedes, at ten oxen. Among the Indians, cowries, or 
small shells are used: and the Abyssinians employ salt, 
bricks^ and beads for this very purpose; the ancient Britons 
are said to have circulated iron rings as money. The Hol- 
' landers, we know, coined great quantities of pasteboard in 
the year 1754 ; and Numa Pompilius certainly made money 
both of wood and leather." 

"And yet you doubt the authenticity of my leathern 
money, which I am fully persuaded was coined in 1360, by 
John, king of France, who, having -agreed to pay our Ed- 
waid the Third the sum of 3,000,000 golden crowns for his 
ransom, was so reduced as to be compelled to a coinage of 
leather, for the discharge of his household expenses." 

" I have only questioned the authenticity oi that specimen 
which I saw in your cabinet," replied the major; "and so 
must any person who views it through a medium unclouded 
by prejudice.' I will stake my whole library. to a horn-book, 
that our friend Mr. Seymour will agree with me in pro- 
nouncing it a fragment of the heel of an old shoe ; let nim 
observe the perforation^ and say, if he can, that it has not 
been produced by a nail or peg. But really, my dear Mr. 
^waddleton^ you have forced me, much against my inclina- 
tion, into this controversy. 

"Very good, sir! very good! the heel of an old shoe 
forsooth! But I thank you. Major Snapwell," exclaimed 



* Hence Pecnnia from Pmks, and Opet <vma\ Oto«*. 
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the vicar with some warmth; "I thank you, sir. Your 
assertion, while it evinces your own want ot historical infor- 
mation, establishes^ beyond doubt, the authenticity of my 
treasure, and the tnumph of my opinion." 

** Assuredly/' said Mr. Seymour, with a wicked smile; 
•*I dare say tliere may be numerous holes in this leathern 
coin : for many have been the antiquaries who have doubt- 
less i)inned their faith upon it." 

'•Psha, psha!'' cried the vicar; "for once, at least, Mr. 
Seymour, let me entreat you to be serious j the subject, sir, 
is Important, and merits your respect. It is from that very 
hole tliat I am enabled to identify the coin ; yes, major, 
from that very hole, wliich you affect to despise, I am 
enabled to ilenve its principal claim to antiquity. Are we 
not expressly informed that the leathern money of John of 
France had a little nail of silver driven into it?" 

^- Well, then," continued the major, "what say you to 
that tell-tale stitch, which I so unfortunately picked out with 
my penknife ?" 

''^ Admirable iiTgenuity ! most refined sophistry ! provoking 
pen^ersion !" exclaimed the vicar. " It is really amusing to 
observe the address with which the prejudiced observer dis- 
torts every fact to his own advantage. Why, bless me, sir, 
that stitch is strong enough to drag fifty such opponents out 
of the slough of unbelief" 

" Do explain yourself," said Mr. Seymour. 

" Explam myself! the stitch speaks for itself, sir. Were 
not these leathern coins strung together in different numbers, 
to facilitate payments ? For, you will admit, that it would 
have been extremely inconvenient to have coined angle 
pieces of leather, of different denominations. But stop, sir, 
stop 3 look at this, look at it, major, with care and attention. 
" That" said the vicar, as he drew a small coin out of his 
waistcoat pocket with an air of imperturbable gravity and 
self-satisfaxition, " is a current halfpenny, in lead, of James 
II. : and if your eyes are not hoodwinked by prejudice, you 
may probably perceive a piece of copper in its centre, which, 
we are told, was thus introduced for the purpose of^ render- 
ing the currency lawful." ^ 

The dinner was announced before the conclusion of the 
discussion : and as the reader will probably agree with us in 
thinking that a question of such grave historical importance 
ought not to be decided without due care and deliberation, 
shall afford the disputants a xeasoivaXAe tot ^^^^ 
and put an end to the chaptei. 
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CHAPTER Xir. 

kTHE soap-bubble. THE SQtnRT, THE BELLOWB J AN EXFLA- 

NATION OF THEIR SEVEflAl. PARTS. — BY WHOM THE INSTRU"- 
MEKT WAS INVENTED, — ^THE SUCKING AND LIFTINGj OR COM- 
MON PUMP, 

Tom/" said his father^ " bring me a Baucer with, some hot 
water ; a piece of soap, aad a tobacco-pipe, I have pro- 
mised to teach John the art of blowing aoap-bnbblea.^' 

Tom immediately proceeded to execute his commiaeiorij 
and ehortly rejoined the party on Ihe lawn^ bringing with 
him all ihe necessary implements for bubble-blowing. Jolm^ 
tinder the direction of hia brother, made the lather : and Mr. 
Seymour, turning towards the elder children, asked them 
whetiier they tmderBtood tlie philosophy of the ooeration 
they had jiiat wimessed ; they were, ho were imable to re- 
turn a satisfactory answer, and their father j there fore^ pro- 
ceeded as follows : — 

*^Most liquidflj by agitation, exhibit the appearance of 
frothj in consequence of the escape of the air m small bttb- 
bles, which had been forced into them bj the operation. If, 
however^ the Uquid be viscid and tenacious, like soap and 
water^ the air is, as it weje^ imprisoned ki^aja mas&iYt^^&ft*^ 
jj^ the ^xpestrance which is commonly c^Hei lai^ - 
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Louisa hero imiuired Whether the air did not escjye 
with inf)ro or h»ss reaiiiness, according to the degree of reasl- 
anc»' it mot with in the li(iuid ?*' 

•• I tlisiiik vtm." Niid Mr. Seymour, •-for ha^-ing so kindly 
a-i-iisteil ine m the explanation?' 

buiisa smiled at this mark of her father's approbation, and 
Mr. Seymour i)r(K'eeded, — It is on that very account, thai 
spirit, alter it nas been shaken, so soon regams its tianswr 
reiu'y: for in eonsi»qiience of the superior lightness of thil 
Huiil. and the little (cohesion wliich subsists between itspK^ 
tides, the air makes a rapid escape. In like manner 
may su-eount for the spongj' appearance which gives sodi 
superiority to our bread; m that case, the air msengaged 
durini; the fermentation of the dough cannot escape throng 
HO vis^Md a mass; it therefore remains, and &us produces 
tlu» eves or bubbles, which you may always observe in every 
\vell-\»aked loaf.'* 

• See. papa!*' exelaimed Tom, *''the bubbles which John 
has blown in the lather are not round, but angular fignres- 
they appear to be like the hexagons which we usea to cut 
out for our papyro-pluisticsP 

" They are certainly hexagonal," replied Mr. Seymoor; 
*• and the form arises from the pressure of the bubbles upon' 
each otlier. The same appearance is to be seen in the pitli 
of vt»i;etable8, wlien t^xamined by the microscope, and is the 
result of the genend reaction of the solid parts upon each 
other ; but let us proceed to blow some bubbles. Plunge the 
bowl of the tobacco-pipe into the lather." 

Tom obeyed his fatner's directions, and blowing thiou^ 
the stem produced a bubble. 

See ! see !*' cried Louisa, what a beautiful bubble! bat 
there is a quantity of soap hanging to its under part." 

^' I will take it ofl with my finger," said Mr. Seymour. 

''There it goes!" exclaimed Tohl 
What beautiful colours it displays! as bright and gaudy 
as those of tlie rainbow 1" observed his sister. 
It has burst!" cried Louisa. 

" All ! my dear children," murmured the vicar, with an 
air of pensive gravity, " ' Teniies secessit in auras as the poet 
has it. Even thus is it with all the full-blown bubbles ot onr 
fancy, raised by the breath of hope ; the moment they ap- 
pear inost vivid, and promising to our imagination, they va- 
nish ^ into air, into thm air,' like ^e gaudy and unsubstantial 
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Boap-bubble you have just witnessed : but proceed to blow 
another.'^ 

"There is one!" exclaimed Louisa; — '-'see, it is of an 
dblong shape, like an egg ! — there it goes ! — but I declare it 
is now perfectly round ! ! — what can be the reason of its 
dianging its figure ?" 

" I am glad you have asked that question, because my 
answer will serve to illustrate an important property of air, 
and which, indeed, is common to all fluids. While the 
Tipper part of the bubble was attached to the bowl of the pipe, 
its gravity being resisted, drew it into an elliptical form ; but 
llie instant it was detached, the contained air pressed equally 
ni all directions, and the bubble, in consequence, became a 
perfect sphere."* 

" I do not exactly understand what you mean * by pressing 
equally in all directions.' " 

" The expression is surely sufficiendy intelligible. Did you 
not learn m our conversation of yesterday, that air has 
weight, and exerts a pressure as much upwards as down- 
WBids and laterally ? Were this not the case, how could 
the air in the interior of our bodies counteract the pressure 
. of the atmosphere ? The form of the bubble proves me same 
fyct in a diflerent way ; for, had the air in its cavity pressed 
mofte in any one direction than in another, die bubble could 
not have been round, or, to speak more correctly, a sphere." 

" What are you musing alK>ut I" cried the vicar, who had 
observed the attention of the boy riveted upon the bowl of 
the tobacco-pipe : " I am sure, from your countenance, that 
some circumstance is puzzling you." 

" You are right, my dear sir ; I was just then thinking 
how it can possibly happen, that the bubble should not have 
a hole in its upper part ; for, while I am blowing it up, there 
must, of course, be a communication between my mouth 
and its interior, or else how could the air pass into it?" 

" True," said his father ; " but the act of throwing it off 
from the bowl of the pipe will unite this breach ; for there 
exists a strong cohesive attraction between the attenuated 
particles of the lather; you will, therefore, perceive that, on 

• A scientific friend observed to the author, that, as the clobe possesses 
less surface than any other figure of equal capacity, it is of all forms that 
which is best calculated to allow the closest approximation of the parti- 
cles of soap and water; and as there must exist amon^t wclv v*^'^'^^^^'* ^ 
strong cohesive tendency, after having been fotabX^ %viftV^«ft. ^"^ "^V^ 
were, by the air blown into the bubble, it foUoviv VYml, tv^> w£v« wm» 
operate, the bubble would asffame the spherical foTm. 



im 



PHlLOflOPHY IN SPORT 



this accotrntj the bubble will be more readily and securely 
Beparated by a lateral than a perpendicular motion oi the 
pipe.'* 

I wiflh^'^ said Tom^ that I could discover some method 
of preventmg their bursting so soon^ for there is scarcely 
time to examine tKem before they vanish. What can be 
the cause of their short duration 

^' Coumdeij my dear boy, the frailty of their structure^ and 
I think that the' precarious tenure of their existence will 
cease to astonish you ; indeed^ the wonder is^ that thej 
should endure so long* The film of which they conwet Js 
inconceiyably thin*^ bo that the slighle&t impuli^e will be apt 
to rupture it) besides wluchj there must be a considerahle 
evaporation going on from their surface^ while the contrac- 



also tend to Emit their duration. You must likewise re- 
member that the soap-latlier will hare a tendency to gravi* 
tate towards the depending pajt of the bubble, and, conse- 
quendy^ by quitting the upper portion, to render it of still 
^eater tenuity. This last effect might, perhaps, be obviated^ 
m 6ome measure, by giving a rotatory motion to the bubble 
around its axis ; but this, a^in, woiUd accelerate the evapo- 
ratiouj which^ after all ^ is the principal cause of the short- 
ness of its duration ; so Ihat^ unloias this latter effect could 
be remedied^ I despair of suggesting any expedient by which 
the frail existence of our auy structure could be protracted. 
You must J tliereforOj seek, from a succession of bubbles^ the 
prolongation of an amusement which no single one can 
afford you.-' 

"And oould not the evaporation be prevented asked 
Tom. 

If the bubble were blown in a glass vessel, and the 
latter immediately closed after the operation, it would re- 
main for some time j 1 remember havmg once preserved a 
bubble in this manner for a very considerable period.^' 

Tom, howeverj did not appear to relish this scheme j as^ 
he said, the great sport arose from watchin" the movements 
of the floating bubble ; the hoy^ aeeordingly, determined to 
pursue the amusement in the usual manner. His father 
however^ observedj that hy mixing a solution of isinglass 
with the soap^lather, laiger, as well as more lasting bubbles 

* N9t eJTceedtnf the iwa mitUantli part of la incli. 
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mi^t be blown ; and Tom accordingly detennined to make 
tbfi experiment. 

Darmg this dialogue, little John had succeeded, for the first 
time/in launching the airy bauble. Imagination always tinges 
tibe objects of our first efforts with brilliant tints : no wonder, 
flieiefore, that John, with a shout of ecstacy. should hare 
pronounced it to haye been the most beautifuT oubble he had 
0Fer seen ; in truth, the sun was shining brightly^ and die 
colours thus produced yery jusdy excited the admiration of 
all present. 

"I cannot understand the cause of these beautifolcdoors," 
■aid Louisa. 

Mr. Seymour expressed a fear that, in their present state 
of knowledge, they would be scarcely able to understand the 
explanation he should afTord them. But,'' said he, I be- 
Eeye you know that a ray of light is diyinble into seyen 
eckfiOiBy and that when it passes mroujgh certain media, or is 
-reflected from certain surlaces, this diyision is effectea, and 
the yarious colours produced. (33^ The film of the soap- 
bobble is one amongst the latter boaies ; but I must refer you, 
for £Buther information upon this sumect, to Mrs. Maioet's 
beantiM account of < Renraction and Colours.' '' 

" Now, Tom," said his father, " fetch your squirt, for we 
bare not yet finished our inquiry into the effects of the air's 
pressure.''' 

The squirt was produced ; but it was out of repair : for, 
on attempting to fill it with water, the instrument entirely 
fiiiled in the performance of its office. 

I see the defect," said Mr. Seymour, which a little 
string will easily remedy." 

A piece of string was instantly produced from that uni- 
rersal depot, the breeches pocket of a school-boy. Mr. Sey- 
mour said he should bind a portion of it around the end of 
the piston. 

"What do you mean by the fistmV^ inquired Tom. 

" The rod which moyes up and down in the cylinder, or 
tabe; and. unless its end fit so exactly as to preyent the ad- 
mission ot air, it is clear that the squirt cannot draw any 
water. It was for the purpose of making this part fit ti^tly 
that I wanted the string, and you will now perceiye that the 
instrument is ready for use : — fetch me a yessel of water." 

Tom soon produced the water, and, on ^^acinig c!CL\h& 
ground^ requested that he might oe aHo^ea \.o ^ '^^^iL 
Tbia be aoooidiB^y ai&ctod without difltoalty , «ckdLi ^ ^^RSdAr 
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ing down the handle, he projected a stream of water to a 
considerable distance. 

I perceive/' said Tom, <^ that the stream describes a 
curve, like my ball.'' 

To be sure ; it is under the joint influence of the same 
forces, viz., that of projection and of gravity. But explain 
the operation of the squirt." 

^< As soon as I raised the piston, an empty^ space was left 
in the lower part of the cylinder, which 1 suppose would 
have remaiaed as dLvacmrrij had not the water rushed into it'-' 

"And why did^the water rush into it?" 

Tom hesitated." 

" Was it not, think you, owing to the pressure of the atmo- 
sphere upon the surfewje of the water? When you raised the 
piston, the air above it was also raised, and ultimately driven 
out by the force of the ascending piston; and since the air 
could not find any entrance from below as long as the point 
was under the water, the interior of the squirt would neces- 
sarily have remained quite empty, or have been a vacuum, 
had It not been for the weight of tne atmosphere, which, not 
having any counteracting pressure, drove me water into the 
tube, and thus filled it : and whicn, by pressing down the 
piston, you again expelled with considersible force." 

"Your explanation," cried Louisa, "is so clear and in- 
telligible, that I feel quite confident I could now eimlainany 
machine that owes its action to the exhaustion of the air, 
and the pressure of the atmosphere." 

" If that be your belief," said Mr. Seymour, " I wiU not 
lose a moment in putting your knowledge to the test.— 
Tom, do you run into the house, and fetch hither the kitdien 
bellows.'^ 

The bellows were produced, and Louisa having been de- 
sired by her fether to explain the manner in whicn they re- 
ceived and expelled the air, proceeded as folloTvs : " Upon 
raising the upper from the under board, the interior space of 
the bellows is necessarily increased, and immediately sup- 
plied with an additional quantity of air, which is driven into 
It by the pressure of the atmosphere; when, by pressing 
down the upper board, it is again expelled through the iron 
tube or nozle." 

" To be sure," said Toin, " in the same manner that the 
water was expelled from my squirt, when I pushed down 
the handle." 

So far you are quite conect," Baid"Ma.^e^a«i\ 
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you have not ;^et told us the use of the hole in the nnder- 
board, and which is covered, as you perceive, with a move- 
able nap of leather: it is termed a valve, or ^windrdap.^ 

<^ That," replied Tom, " is for the purpose of admitting 
tfaj0 air, when we raise up the board." 

Exactly so ; and also to prevent the air from passing out 
•gain, when you press it down. I wish to direct your at- 
tention particularly to this contrivance, because, simple as it 
l&ay appear, its action will teach you the general nature of 
a Ydlve. Without it, the operation of filling the bellows 
with air would have been so tedious as to have destroyed 
the utility of the instrument 3 for the air could, in that case, 
have only found admission through the nozle, and that, 
again, would have been attended with the additional disad- 
vantage of drawing smoke and other matter into its cavity; 
when, however, you raise iip the board, the air, by its ex- 
ternal pressure, opens the wind-clap inwards, and thus finds 
an easy entrance for itself; and wnen you press the board 
downwards, the air, thus condensed, completely shuts the 
iralve, and its return through that avenue bemg prevented, it 
nishes out through the tul^." 

The children were much pleased with the simpUcity of . 
this invention, and Tom inquired of the vicar who first 
thought of it. 

" We are informed by Strabo," replied Mr. Twaddleton, 
<^ that Anacharsis. the Scythian philosopher, who lived in the 
time of Solon, about six hundred years before Christ, in- 
vented the bellows, as well as the anchor, and potter's 
wheel ; but," he adaed, " there is some reason to doubt the 
truth of this statement. The bellows, however, were cer- 
tainly known to the Greeks: and the great poet Viigil al- 
ludes to them in his fourth (reorgic ^ 

Alii taurinii follibus auras 
Accipiunt redduntque." 

Mr.. Seymour now proposed that they should proceed to 
consider the structure and operation of the pump. 

" I suppose," said Louisa, " that the pump raises water in 
the same manner as the squirt." 

"Exactly upon the same principle," replied her father; 
^'but the machinery is a little more complicated, since its 
object is not to force the water out of the pump at the saxjaa 

« liiae 171. 
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i'ihI »tt thf pijw at which we draw it in. We wilLhow- 
i'v<M-. to tlie fltahle-yard. and examine the pmnp: 

.iMii till von. Tom, provide a' piece of chalk, in order thati 
iiiiiko u Hkf'tf'h of Hoine of it.« principal pans." 
rhi> party iniinodiatrly proceeded: and. as ther \raD»i 
.lion::. Mr. fs'vnio\ir dt;sired the children to remernberiiai 
iho \^iMi:1ii ttl ihf utinosphcre wa.^ estimated as beinsequl 
in th.ii tit liitoiMi poiiiuU upon every square inch of 
ami that tin* iiioiiiiMit th«f water arrived at such a heidiiu 
to balaiu't* that prt*ssuro. it could ascend no higher: he 
ailili'tl. that tilt* altitude at which such a balance took placx 
ua>» almut W'i or 'XA ioct alM>vo the surface. 

■ ll that bo tlu» ras**." saiil Ix)uisa. *-the pump, of couise. 
. an noMM rain* w uXvt from .my well of greater depth than 
that \^ Infli Mm slato." 

Not x^itlitiut soiiii* additional contrivance, which I^uB 
atton^auU oxplain to you." replied Mr. Seymour. 

riii> |iart\ liail hy tliis tiniO; arrived at the pump : its don 
wax ii|i(Miotl. antl as much of the apparatus e.Ynibited as 
I'linld lvf ftinvoniiMiily ovpoM^d. Mr. Seymour then chalked 
tho aii.ioNod skoti'h uptMi tho stable-door. 

" l.s that a pump?'' a^ked Tom: "I 
I ll!. :i;t. .•ihouid never have guessed what yon 

intomled to n*present.''' 
o ' " It is not a perspective drawing, my 

i| I j dear, but a representation of the diffisr- 
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^ ^ . possible to out uie pump in halves, firom 
top to Ixittom, without disturbing any of 
its arran«;ement8. A drawing of this 
kiiiil, which is frequently use^ for the 
sake of explanation, is termed a mc- 
^ tion." 

!\" M r. Seymour here took an apple from 

his piK'ket, ajid having cut it in two, 
i ol>s(»rveil tliat the surfaces thus exposed 

nres(»nted sectixnis of the fruit. Tnis il- 
lustration wjis understood by all present, 
and Mr. SeynuHir continued, I have here, then, a section 
of the conimon hous<»holil pump. A B is the cylinder or 
barrel ; i» the air-ti^ht piston which moves or works within 
it, by means of the roil ; q is tho ^suction,' or ^feeding-pipe/ 
descending into a wc^ll, or any other reservoir; s the valve, 
or Jittle doof; at the bottom of \».Ti«i\, Go^em^ ^ \ss^ 
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of the feedins-pipe: and ihere is a similar valve in the 
piston; both of which, opening upwards^ admit the water to 
lue thirough them, but prevent its retunung. As this part of 
the apparatus is no less ingenious than it is important, I will 
tketcn the valve, or clack, as it is termed by the engineer, on 
a larger scale.'' 

' T&ir£aUher then chalked the annexed figure; from which 
its construction was rendered perfectly intelli- 
fpQde to the children. Fig. 64. 

Mr. Seymour proceeded : " When the pump is 
in a state of inaction, the two valves are closed by 
their own weight; but, on drawing up the piston 

from the bottom to the top of the barrel, the * 
<x>lumn of air, which rested upon it, is raised, 
'and a vacuum is produced between the piston and the 
lower valve, s : the air beneath this valve, which is imme- 
diately over the surface of the water, consequently expands, 
and foices its way through it; the water then ascenos into 
the pump. A few strokes of the handle totally exclude the 
air from the body of the pump, and fill it with water: 
which, having passed through both valves, runs out at the 
spout." 

"I understand how water may be thus raised to the 
elevation of 32 feet, but I have yet to leam the manner 
in which it can be raised above that distance," said Louisa. 

It is undoubtedly true that, if the distance from the 
surface of the water to the valve in the piston exceed 32 
feet, water can never be forced into the barrel ; but you will 
readily perceive that, when once the water has passed the 
piston valve, it is no longer the pressure of the air which 
causes it to ascend ; after that period, it is raised by lifting 
it up, as you would raise it in a bucket, of which the piston 
formed the bottom ; and water, having oeen so raised, can- 
not fall back a^ain, in consequence of the valve, which is 
kept closed by its pressure. Al!, therefore, that is necessary, 
is to keep the working barrel within the limits of atmo- 
spheric pressure; we have then only to fix a continued 
straight pipe to the top of the barrel, and to lengthen the 
piston rod in the same proportion, and the water will con- 
tinue to rise at each successive stroke of the pump, until at 
length it will flow over the top of thepipe, or through a 
spout inserted in any part of its side. The common pump, 
therefore, is properly called the sucking and IxjUng 'pvxm'^^'^ 
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The party expressed themselves fully satisfied ; and Tom 
inquired who invented the machine. 

" It is an instrument of great antiquity," replied his father : 
" its invention is generally ascribed to Ctesebes of Alexan- 
dria, who lived about 120 years before Christ; but the prin- 
ciple of its action was not understood for ages after its inven- 
tion. The ancients entertained a belief that ^Nature abhorred 
a vacuum:' and they imagined that, when the piston as- 
cended, the water immediately rushed forward to prevent 
the occurrence of this much-dreaded vacuum. In the seven- 
teenth century a pump was constructed at Florence, by which 
it was attempted to raise water from' a well to a very consi- 
derate aUitude, but it was found that no exertion of Uiis ma- 
chine could be made to raise it above 32 feet from its level. 
This unexpected embarrassment greatly puzzled the engi- 
neer, until Galileo suggested that the pressure on the water 
below must cause its ascent into the pimip, and that, accord- 
ing to this theory, when it had risen 32 feet, its pressure be- 
came equivalent to that of the atmosphere, and could, there- 
fore, not rise any higher; and as the^ did not, at that time, 
understand the construction of the piston valve, the design 
was abandoned. It is now time to conclude your lesson. 
To-morrow I hope we shall be able to enter upon the sub- 
ject of The Kite." 
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CHAPTER XIII. 

THK KITB. ITS CONSTRUCTION. THE TAIL. — ^AN AUTHOR's ME- 

ihtatTons among the catacombs of paternoster row. 

works in their wini»ng-sheets. how mr. seymour struho 

PUNS AS HE STRUNG THE KTTe's TAIL. — ^THE VICAR^S DISMAY. — 

KITES CONSTRUCTED IN VARIOUS SHAPES. ORIGIN OF THE 

NAME. THE KITE OF CHINESE ORIGIN. — KITE FLYING A NA- 
TIONAL PASTIME. — ^THE FIGURE USUALLY ADOPTED TO BE PRE- 
FERRED. 

The children were summoned into the library, and informed 
by their father that he was at leisure to explain the philo- 
sophy of the kite ; a subject with which Tom had repeatedly 
expressed some impatience to become acquainted. 

'^It is a beautiful day," exclaimed the boy joyously; "and 
there is such a delightml breeze, that I should really call it a 
complete kite-day 

" Gently, my fine fellow," replied Mr. Seyinour: "the bird 
must be fledged, ere it can fly. We have not, as yet, any 
kite , for you know that the one you possess is shattered be- 
yond the possibility of repair." 

"True; papa; but could not Robeil sXe^ VdXo ^ 



U|pe and bav one? I saw aevenl kites in die diop of 
RohMD ywieniav/' 

- 1 do'noc donh it. my boy; bat the kites which ire to be 
found in the tov-tfhop are made to sell, rather than to flj: 
we mu5t. theiefoie. cotutmct one for oaiBelyes; and aee,' 
have, accoidindv, prepared all the necessary materiahitDi 
ihe purpoeie. t have here, as you peroeiye, a strai^ lathflf 
deal, about ihree-quarters of an inch wide, and lees than • 
i^uaner of an inch thick, and about foor feet in length; tldi 
is i^uiie ready for foiming the standard, or badt^xmi of As 
kite : and now for the bow. The cooper has complied utAl 
my directions, and sent an unbent hoop, as free as posoUi 
from knots : vou obeerre that it is about the same lengdiai 
the lath, but it will be neoeseary to pare it down a little it 
each end. in order to make it bend more readily to ths n»- 
quired shape." 

This havmg been accomplished, Mr.'Seymour proceeded 
to form the finmewoik of the kite in the following mamiei. 
He tir^t ascertained the central pcnnt of the bowTby balaIl^ 
ins: it on his fore-tinger; he then affixed that point, by mem 
of string, to the &th, at c, about 
an inch and a half from its jxppm 
extremity ; a notch was next out 
in each end of the hoop, or boir, 
a d: having fixed the stxmg intbe 
notch, a, he drew it throu^ 
other, e. previously cut in the bot- 
tom of the lath, and canied it to 
the opposite end of the bow i] 
the skeleton now presented Ae 
usual fonn of the kite. The next 
point, therefore, was to ascertain 
whether the two sides of the bow 
were in equilibrio, which he de- 
tennined uy balancing the lath on 
the finger, and observmg whether 
it remained horizontal, or dipped 
on either side. This adjustmoit 
having been accomplished, Mr. 
Seymour next continued the string 
from d across the skeleton to the 

round the lath in its way; ^m^^h^was'^Sl^to"? mS 
^md round the top of tiie \aih, anditheu^;^ WsdUu 
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from d it was extended ralher more than midway down 
the lath, and having been secured at b, was finally cairied 
to, and secured in the notch a. The framework was now 
poramounced by Mr. Seymour to be complete.* 

The next part of the process was to cover it with p»per. 
Mr. Seymour observed; that the best kind which coma be 
emi^oyed for this purpose was that known amon^ stationers 
by the name of fan-pafer^ so called from its beuiff manu- 
fiactured for the use ol the fan-maker; its merits, ne said, 
depended upon the size of its sheets, as well as upon the 
tfamness ana firmness of its texture : this however was not 
at hand ; he was therefore obliged to rest satisfied with its 
best substitute, viz. folio sheets of large thin post. 

The party now went din^-don^' to work j paper, paste, 
and scissors were immediately put in requisition. Sheets of 
ps^r were laid smooth on the table, and so arranged that 
each sheet overlapped its lAi^bour about half an indL Tlie 
skeleton of the kite was then placed upon them, and the 
paper was cut to its figure ; a margin, of about three-quarters 
of an inch, having been left around it, except over the bow, 
where the margin vras extended to an inch in width : this 
arrangement was for the purpose of allowing the paper to 
turn over the framework, when pasted to it. This put of 
the work bavins been completed, and a sufiScient time 
allowed for the drjrinff of the paste, Mr. Seymour proceeded 
to fix the string, usually termed the &e%-tond; for this pur- 
pose two holes were drilled throu^ the lath, at equal dis- 
tances from its edges; the upper one aboutafi^ part of the 
length of the kite from the top, the lower hole riUher more 
than the same distance above its extremity. 

The last, and bv far the most important point, was to make 
the loop in the odMxmd. If the kite be accurately con- 
structed, its proper place may be easily found by extending 
the band, ri^t or left, on the surface of the kite^ and then 
maridng the string at a point which lies in a Ime drawn 
from one end of the bow to the other ; the loop must be made 
a little above such a point. If the kite be now suspended 

* The aatbor has been thus minute, in order to aflbrd bit young friends 
clear directions for constructing a kite, and which, as far as he knows, 
are not to be found in any work hitherto published ; and he will also avail 
bimself of this opportunity to state, that the thin glazed linen of various 
colours, commonly known to haberdashers by the name of lining, has been 
found to be the best material as a covering for the kite. It is not only 
■aore durable than paper, defying the moat boiateiwaa^Vu^x\nX«a:^^^x 
to it at beinjr aecore from the emcU of a tliowei otii.\u. 
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by this loop, the two ends of the bow oii^ht to preserve a 
balance, and the lower extremity should dip below the upper 
part of me kite. 

As Louisa observed the extreme care with which her 
father adjusted this part of the machine, she inquired into 
its use. 

" I was myself about to put the same question," said her 
mother j "for its adjustment would appear to require as 
much accuracy as that of the sash of a gu'l of sixteen." 

Mr. Seymour informed them^ they would hereafter find 
that the steady ascent of the kite into the air entirely de- 
pended upon such accuracy. " Have you not seen, loin," 
asked he, "a kite rise sidewa}rs, OTpkmge, as it is called?" 

Tom said he had often experienced that miliculty at school; 
but that he had attributed it to some defect in the tail. 

."An error in the construction of the tail may, certainly, 
be occasionally the cause of sud^ an accident, but it is more 
generally referrible to an improper position of the loop ; if 
uie kite ptmges, you may conclude that this loop is placed 
too high; and should it whirl round in the air, you may 
infer that it is too low." 

During this conversation Mr. Twaddleton entered the 
apartment ; Tom was anxious to show him his newly-con- 
structed kite, and, while the party were asking him numerous 
questions, Mr. Se3rmour observed, that the vicar would be 
more profitably employed in making hcibs for the string of 
the tail, than in finding answers for meir string of questions. 

Mrs. Se3anour, and her daughters, with Tom and the vicar, 
were, accordingly;, placed round the table, for the puri>ose of 
carrying this project into efiect, by a suitable (uvision of 
labour. It was arranged that Mrs. Se)anour should cut the 
paper, the vicar fold it, and Mr. ^ymour tie it on the 
strmg. 

" How long ought the tail to be ?" asked Tom. 
" And of what shape should the papers be cut?" inquired 
Louisa. 

" And at what distances are they to be placed from each 
other on the string?" said Mrs. Seymour. 

" I will answer all your queries," replied the father, "by 
giving you a dissertation upon this part of our machine." 

" We shall now have an harangue," exclaimed the vicar, 
" as long as the tail itself; but pray proceed." 

" The tail should never be less man twelve, and should it 
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erven amount to twent^r times the length of the kite, itn ap- 
pearance in the air will be more graceful ; this, howerer, 
amst be regulated by the weight of the stnng, and by the 
length and thickness of the pieces of paper of which the tail 
is composed. The length of each ought to be about three 
inches and a quarter, and an inch and a half in breadth, and 
it ^ould be folded four times longitudinally ; each of these 
bobsj as they are called, must be placed at regular intervals 
of three inches." 

.' And with respect to the size of the wings?" asked the 
Ticar. 

<<I should not recommend any wings; if the kite be 
well-made, there cannot be any aavantage from such appen- 
dages. Having now answereu your several questions, let us 
proceed with our work." 

But where is the paper!?' asked Mrs. Se3rmour. 

"Apropos!" answered her husband; "the box in which 
the Lmidon toys were packed contains a quantity that will 
answer our purpose." 

Tlie box was accordingly placed on the table. 

<^ Why, what a most extraordinary miscellany !" cried the 
Ticar ; " the army of Mithridates could not have consisted of 
a more incongruous mixture. 1 perceive," added he, as his 
inquiring eyes glanced from sheet to sheet^ " we have here 
a nragment of ahnost every description of literary and scien- 
tific work." 

" The market," observed Mr. Seymour, " is supplied with 
waste paper from the catacombs oi Patemoster Kow, which 
may be truly said to ^ level all distinctions.' Without in- 
tending any offence by a pun, my good vicar, what a tale 
win this box unfold ! I never open a magazine of this waste 
paper, without feeling a deep sympathy for the melancholy 
fate of authors : to see the strange transmigrations, and vile 
purposes, to which their works are destined, is really heart- 
rending. That the lights of science should be consigned to 
the taltow-chandler! the works of the moralist, so well cal- 
culated to purify the world, to the sofu>seller ! that such a 
book as < Laennec on the Chestj' with Dr. Forbes's valuable 
Cases in the bai^ain, should be packed off to the trwik-mBker ! 
are events which cannot fail to frimish food for melancholy 
reflection. Nay, more, I have myself (can you believe i^ 
Mr. Twaddleton?) actually received a quantity oC mwc^ 
in a Review of fo. TTiomson^s Chemistry \ and \ ooS.'^ 
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tertlay learned, with horror, that a piece of fat bacon «» 
positively wrapped up in a page of 'Paris on Diet;' wlulei 
Cheshire' cheese, came encased in Kitchener's Chart (rf'dv 
Moon.* *• 

Oh. shameful ! shameful ! ! ' ejcclaimed the vicar: 
I can assure you, that this unfeeling conduct of the publifllM 
had not escaped my notice and indimiation; for I lately n- 
ceived a prospectus from £xeter-Hafi, in an act of 'Mvk 
Ado about Nothing,' and a copy of Irving's Otations, intbe 
fragment of a tract upon the 'Progress of Cant;' and vlut 
was still worse," continued the reverend divine, ''a liUk 
work on the art of Prognosticating the Weather, was fif- 
warded to me in a chapter of Danuu^s Prophecies.'' 

^* But let us quit these melancholy reflections for the pie* 
sent, and proceed with our occupation." 

'* If you compose the tail of vour kite with these papen," 
said the vicar, '* it will certainly vie with that of ScnUeiv 
himself; you will have a kot ol divinity, — a knot of phyac. 

— a knot of logic, — a knot of philosophy, — a knot of poetiy. 

— and a knot of history.'' 

"Never mind, my dear sir; I wager an edition of Viigil, 
that I shall be able to discover in^each page, wifli which jp^ 
may present me, some apposite allusion to me tot/, of i^roidi 
it is to form a part." 

'* Apposite allusion ! impossible ; as well might yoa at- 
tempt to connect the scattered leaves of the Sibyl ; for exam- 
ple, here is an Epitome of the Roman History." 

"Very well," said Mr. Seymour, "and pray is not that 
curfai/?" 

The vicar dropped the paper in dismay ; the treacbeioaa 
design of liis Mend now, lor the first time, flashed across hb 
brain with a painful conviction, and he hastily retreated to a 
distant comer of the library, or " turned tail^^^ as Mr. Sey- 
mour jocosely expressed it, in order that he might find shel- 
ter from the peltmg of a pitiless storm of puns, which be 
saw, too clearly, was about to burst on his devoted head. 

On the vicar's retiring from the table, Mrs. Seymour ap- 
proached the fatal box, observing, "that it was now her 
turn to explore the Sibylline cave." 

" Here." said she, " is a list of the prices of some newly 
published works." 

" That," replied her husband, as he cast a sly glance it 
the vicar, " is retoi/ ; pray, proceed." 
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<^ We have next, I peiceive, a prospectus for publishing 
all the speeches in the late parliament.^ 
"That isdetoi/." 

Here a deep groan from Mr. Twaddleton arrested the 
picgress of the proceedings, and threw the whole party into 
B fit of laughter. As soon as tranquillity was restored, Mrs. 
Seymour again dipped her hand into the box, and drew 
forth the fr^^ments of a work on Real Property. 

^ That,^' said Mr. Seymour, is entail; pray, wtitcff, and 
|iTe it to me." 

We have here," continued the lady, "the Memoirs of 
in Italian Bandit." 

<^ Then prepare him for his fate; I have a noose quite 
ceady for his reception." 

Here is a poem, entitled Waterloo." 
I will patroiuse it^" said her husband : and I warrant you 
hat, under my auspices, the Muse will soar to a greater 
leight than she ever could otherwise have attained." 
. " We have here, I declare, a pamphlet on Medical Re- 
form." 

" Then I have lost my wager," exclaimed Mr. Seymour, 
' Ibr I defy the power of man to make either head or tau 
jfit." 

Thus did Mr. and Mrs. Seymour proceed : the one cutting 
[laper^ the other cutting jokes'; nor did the former cease 
ftimgmg puns, until he nad finished stringing the tail. 

" Imust now conclude by making a Imot that shall not 
>e in danger of becoming untied in the breeze," said Mr. 
Seymour: "but stop, stop one moment,! I still reauiie one 
nore piece of paper to complete my task, and let it be 
loulde." 

"Here then is a piece of paper, which, from its texture, 
ippears to be well-adapted to your purpose. Let me see, 
ifnat is it? I declare it is the title page of an Essay <m 
Matrimony." 

"Capital!" cried her husband; "a strange coincidence, 
mly; you have, indeed, frumished me wiUi a knot that 
iannot be easily untied, nowever stiff maybe the breeze; 
Land it over to me, for it will afford a very legitimate finish, 
tnd is generally the conclusion of every tale: but where is 
be vicar? What, ho! Mr. Twaddletcm." 

" Upon my word," exclaimed the reverend gentleman, as 
le pushed aside the huge folio, behind 'w\a&\l Yja «ax wv- 
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sconced, " your volatility, Mr. Seymour, is wholly inconsist- 
ent with the gravity of a scientific instructor.'' 

••'But, at present.^' replied Mr. Sejonour, "I am tbe 
manufacturer of a kite's tail ; and, surely, upon such an 
occasion . /ig^ine«s ought not to be urged to my disparage- 
ment.*' 

The vicar now inquired of Tom whether he knew whence 
the name of the kite originated. 

" From the bird of that name, I suppose," answered the 
boy : ^* for being a bird of prey, he soars to a great height, 
and in that respect, at least, my paper kite may be swd to 
resemble him. ' 

"That is a very good explanation," said the vicar: "or it 
may, perhaps, have derived its name from ihe circumstance 
of Its having been originally constructed in the shape of a 
bird of tliis description, m China the fljdng of kites is 
much more practised than in this country ; and I understand 
that their shape is always that of some bird." 

" In the London toy-shops you may constandy meet with 
them in such forms, as well as in many other fantastic 
shapes,-' observed Mr. Seymour; "and, ' continued he, 
" I remember to have seen, some years ago, a kite which 
resembled a man. It was made of linen cloth, cut, and painted 
for the purpose, and stretched on a light frame, so constrocted 
as to resemble the outiine of the hiunan figure. It stood 
upright, and was dressed in a sort of jacket. Its arms were 
disposed like handles on each side of"^ its body, and its head 
being covered with a cap, terminating in an angle, favoured 
the ascent of the machine, which was twelve feet in height; 
but to render it easier to be transported, it could be folded 
double, by means of hinges adapted to the frame. The 
person wno directed this kind of kite was able to raise it, 
though the weather was calm, to the height of neajiy five 
hundred feet ; and, when once raised, he maintained it in 
the air by giving only a slight motion to the string. Tia 
figure, by these means, acquired a kind of libration, like 
that of a man skaiting on the ice. The illusion, occasioned 
by this spectacle, did not fail, as you may readily suppose, 
to attract a great number of spectators." 

" I believe, however," observed the vicar, " that the figure 
commonly adopted is the one best calculated for the Tpra- 
pose." 

" Undoubtedly," replied Mr. Seymour, " and for obvious 
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leasons; the curvature of the bow maUes it to eaci^ the 
resistance of the air as it rises which, after having struck 
it^ slides off; just as the current is more efiectually turned 
•aide by the gently curved prow, than by that whicm has a 
iharp outline; for the same reascm, the mast of a ship, 
liiough it has a conical shape, is more easily drawn through 
the water with its broad, than with its narrow ^d, £Mre- 
most; for although the primary obstruction is no doubt, 
greater in the former case, yet the water, heaped, as it were, 
oa the front, is made to stream oft with a slimit divergency, 
and therefore does not hang on the sides of the mast, as it 
would in the latter case. This shape of the kite, moreover, 
presents the largest surface at the point upon which the wina 
can act with the greatest effect, while the whole is lightened 
by the removal of parts that would obstruct its action. 
The tail has also a greater control over a figure of such a 
description." 

Mr. Seymour asked the vicar, whether he could explain 
the origin of the French term for the kite, viz. cerf volant, or 
flying stag. I never can beheve," continued he, ''that the 
kite could ever have been constructed in the £^pe of that 
animal." 

'' I am unable to clear up the difiicuity," replied the vicar; 
" and yet I have taken some pains upon the subject. The 
earliest notice of the kite, which I have been able to dis- 
cover, is in a short English and French Dictionary, by Miege, 
which was published in the year 1690, and it is there de- 
scribed under the name of cerf volant." 

" I wonder," cried Tom, " who invented the kite?" 

" In that, again," answered Mr. Twaddleton, " I am un- 
able to furnish you with any satisfactory information. It is, 
however, supposed that we are indebted for it to the Chi- 
nese, in which country the pastime would seem to be of very 
ancient date, and from wnich it was probably introduced 
into Europe. In the present day kite-flying is a very popu- 
lar game amongst these extraordinary people, and they ex- 
cel as well in the curious construction of their kites as in the 
height to which ^ey make them ascend. They also, by 
means of round holes, supplied wifli vibrating cords, make 
them produce a loud hunmiing noise like that of tne top. 
The ninth day of the ninth moon is a hohday especially de- 
voted by them to this national pastime, on whicn day num- 
bers may be seen repairing to tne hiiis, ioi lik^ Trax^^R^^'* 

Mr. Seymoai inquu'ed of the vicax, "wYieiCbfiit ^eww^wi 
10* 
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conjecture as to the period of the kite's introduction into 
Europe. 

^'Iknow nothing more upon this point than what is 
stated by Strutt," said the vicar; and as he was always 
very correct in his antiquarian researches, I am disposed to 
beheve with him that its introduction into England cannot 
be dated ferther back than a hundred and fifty years." 
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CHAPTER XIV. 

THE WEATHER, WITH THE HOPES AND FEARS WHICH IT ALTER- 
NATELY INSPIRED. — THE ORACULAR FLOWERS. — PREPARA- 
TIONS FOR THE FLIGHT OF THE KITE. — A DISCOURSE ON THE 
THEORY OF FLYING.— THE STRUCTURE AND ACTION OF THE 
WINGS OF THE BIRD. — A PHILOSOPHICAL DISQUISITION UPON 
THE FORCES BY WHICH THE ASCENT OF THE KITS IS ACCOM- 
PLISHED. — THE TAIL OF THE BIRD COMPARED WITH THE RUD- 
DER OF A SHIP. — THE TAIL OF THE KITE. THE ALTITUDE 

TO WHICH THE KITE CAN ASCEND HAS A DEFINED LIMIT. — A 

SERIES OF KITES ON ONE STRING. A KITE CARRIAGE. THE 

MESSENGER. — THE CAUSES, DIRECTION, AND VELOCITY, OF 
WIND EXPLAINED. THE FLYINO TOP. 

On the following day, before the wings of the lark had 
brushed away the morning dew, Tom and his sisters, buoy- 
ant with expectation, had descended into the ^urden, in order 
to ascertain the state of the weather and the direction of the 
wind ; but the sk^ was sullen and calm, not a breath dis- 
turbed the susceptible leaves of the aspen ; all was repose 
" a dread repose." 

No kite-day this," sighed Tom, with a countenance as 
lowering as the morning clouds." 

" Have patience," said Louisa; the wind may yet rise ; it 
is only just six o'clock." 

Thus did the minds of the children continue to hover be- 
tween hope and despair, until after breakfast, when they de- 
termined to seek the gardener, and hold a grave consulta- 
tion with that acknowledged judge of the elements : he told 
them that showers might be expected, but he thougnt it pro- 
bable that the wind might rise after mid-day. " I will, how- 
ever," said he, "consult my oracles; after which, I 
shall be able lo give you a satisfactonr opmion." So scry- 
ing, he left them ; and, on his retum, oDserved that " as the 
Syrian sow4histl£ had closed itself the preceding evening, 
and the African marigold continued shut after seven o'clodc 
in the morning, he had thought there would be Vsvs^." 
he added^ "t£»t upon inspecting the poor-man? s wcawwrgVn»»Y 
the Jnagattis arvemis, OT redpimpemeL two \ia\ra«^>^^^^^ 
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!o.:r. : :: r.per.. fr^m which he concluded that the day would 
Lave ":-r^r. r.rie."' 

■ Tr.rr-*. b- iisa: it will be a fine daT. after all." exclaimed 
:.er ■ :»-". L.':i:e- : I -.er. 

■ N . L-: ieed. " continued thesardener: - on retnmingjiBt 
nr»w ". .. -iie do^er. which never deceives us. I found it hid 
cio«€^i it-e'.f : so that rain is inevitable." 

Nor was t^i? oipinion erroneous : for before the brotheraad 
?i*!e: c :.::i.! reach the lodse. the heavi- clouds began to difr 
chiarje t::eir water}- burthen, and the rain continued in one 
ince--ar.t «hower for more than two hours : it then graduaflv 
abate'!. ar..l the children, who had been anxiously watching 
it at the hbrar\- window, were suddenlv relieved'from Aeir 
anxiety bv the' appearance of the vicar, whom thev e^ 
slowly wilding his way through the drippinff shnibteiy. 
'- ' Heu : quinam tanti cinxeruDt Kihera nimbi r 

a.* Virgil has it." exclaimed the vicar, as he approached the 
portico, where Mr. Sej-mour and his family had assembled 
to salute him. 

*'We are under the influence of St. S within, vicar,^ 
said Mrs. Seymour. and I fear there is but slender hope of 
its Ijecoming fair.*' 

^' Pslia ! who cares for St. Swithin ? (35) My barometer is 
rising rapidly, and I place more confidence in that clasaical 
deity^ ^lerc'ur}'; than in a saint of so very questionable a 
character.'' 

At this moment, PhcBbus, as if delighted by the compli- 
ment thus bestowed upon his heathen brother, cast a Ay 
glance from behind a dark cloud, and illumined the spot 
upon which the vicar was standing. In short, after the lajee 
or half an hour, the sun broke through the gloom, and a bnsk 
galo followed ; the countenances of the children sympathised 
with the face of the heavens, and the expression of hope 
light(!(l them up, in proportion as the sun illumined ihe id- 
parting clouds with its radiance. 

"It iH MOW quite fair, papa," cried Tom, in a voice of 
triumph, " and there is a most delightful wind ; shall we not 
pr<MM)iMl !it onco to the common !" 

" I'msnntly," answered his father : " the ground is yet 
iJXtrunicly wet." 

In tho course of an hour this objection had been removed, 
imd i\n) party prepared to set off on their kite-flying expe- 
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Bring me the kite, ai^d let me sling it properly over 
Tom's shoulder," ssdd Mr. Seymour. 

" I will carry the string," exclaimed Louisa; "how nicely 
it is wound round the stick !" 

On the arrival of the paity at Overton Heath, the weather 
was found propitious to their adventure ; the kite impatiently 
fluttered in the breeze, while Tom was eagerly engaged in 
wiwinding its streaming tail, and preparing the paper machine 
for ascent. 

• <'Is the string fixed to the belly-band?" asked Mr. Sey- 
mpiir. 

" All is ready," replied the vicar; " and I will hold it up, 
while Tom runs with it asainst the wind. Had King Enc 
Bet his cap for us, we could not have had a more favourable 
breeze." 

" There is not the least occasion to raise the kite from the 
ground," observed Mr. Seymour; ,"let its point rest on the 
grass, and place its tail in a straight line in front of it ; I 
warrant you it will rise, as soon as Tom begins to run." 

Tom immediately set off, and the kite rose majestically 
into the air. 

"Give it string — give it string — gently, gently — now 
stop ; there is no occasion for your running any farther, but 
let out the cord, as long as the kite carries it off vigorously, 
and keeps it fully stretched; but "wind it up the moment its > 
tension is relaxed." 

" It is rising very fast," cried the breathless boy, " but the 
string bums my hand as it passes through it ; I shall not be 
aide to endure the heat." 

" Be patient, and let it pass more slowly ; put on your 
glove," said his father. 

"Ay, ay : put on your glove," repeated the vicar; "even 
Xenophon nimself, who declaimed so warmly agsnnst the 
Offeminacy of the Persians, for wearing gloves, would 
scarcely have refused his consent to their use on such an 
occasion. 

"What is it that produces so much heat?" inquired 
Louisa. 

" The friction of the string," replied her father: " do you 
not know that carriages frequently catch fire from the friction ^ 
of their wheels, unless it be prevented by the implication of 
grease?" 

"Yes," said Tom; "and I have la.eaid XllajaX^^^^^^^^ 
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of --.n:*» countries kindle their fires by mbbing pieces of 

■ r.'.i' firL'inal inhabitants of the new world." obaeited 
■ ::ir«»u:rhout the whole extent from Patagonia to 
<ir«-»'::::i;.'l. procured tire by rubbing pieces of hard anddiy 
1 uiiiin-t each oilier, until they emitted sparks, orbml 
ill!' I t1:t!ii»': «rime ot the people to the north of Califoniii 
nrn.li3ci'.i the »ame elieet by mseninsr a kind of pivot in flu 
ii'»if iiT :i very thick plank, and causing it to revolve wilk 
fV!r»-.Mi»* rapidity: the *ame principle will explain howiBr 
i«ir»»*:scan have been consumed: for it is evident, 
ti'i.'t! The violent friction ot the branches against each otha 
from the airitaiion of the wind, would be fully adequate to 
the j)r»uliic!ion of such lui eilect.** 

\'tm have also an excellent example of the effect of 
iricunu in producini: heat." said the vicar. in the historrrf 
tii«» whale lisher\': lor. in harpooning the fish, unless the 
<ailnrs obser\-e the irreatest caution in letting out the rope, 
its iriction upon the side of their boat will be sure to set it 
on lire."" 

•■ An»l how do they manage it?" asked Louisa. 
A«4 soon as the whale dives. (36) after having been 
wounded, it draws out the line or cord of the harpoon, whidi 
is coilcil up in the boat, with very considerable velocity. In 
order, therefore, to prevent any accident from the violence 
of tliis motion, one man is stationed with an axe to cut it 
asunder, if it i*hould Inrcome entangled; while another, 
with a mop, is constantly cooling with water the channel 
thrf)UL'h whi<?h it parses.*" 

Tlic kite is now at a considerable height," observed Tom; 

hut look at the striuir. how bent it is! I have repeatedly 
en<lcavr)ur(»d to pull it straight, but without success.^' 

•• I low could you have expected to succeed in the attempt? 
('onsider the weight of such a long line of string." 

^* TIkmi it is not the pressure of the atmosphere which 
;rivcs it that curved form ?" 

Assuredlv not: have you so soon forgotten that the air 
prcs-j's ('(jually hi all diret'tions. and would therefore tend to 
slniiiihtcM, iM much as to give a curved direction to the 
Hi I ill .; Hut, as you now appear to have let out the whole 
«)1 ynin string, siinposo you allow tlie kite to enjoy its airing, 
wliilj' we |)roc(?c(l to consider the philosophy of its ascent, 
iin<l llie nature and dirwtion of those forces by which it is 
I'jh'cled.'^ 
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" The kite pulls so amazingly hiard," cried Tom, *^ that 
unless I fix the string securely round the tree, we shall run 
tbe chance of losing it." 

.'.^^.I am well aware of the force it exerts," replied his 
IkAidT. Dr. Franklin has said, that, with a good kite, a 
flMn tmable to swim might be sustained in the water, so as 
to pass from Dover to Calais; but I agree with him in 
Mudng, that a packet would be a much ^er, as weU as a 
ylfeiaBanter mode of conveyance." 

-rf^Now, then^ for 3rour explanation of the kite's ascent. 
Ihiless I am mistaken, you will find the subject much more 
conu^icated than you imagine," said the vicar. 
' ^< Not at all 'j Tom, who, I trust, has a perfect acquaintance 
with the composition and resolution of forces, will very 
IMtdily understand the explanation I propose to oiTer. I 
admit, however, that there are some few points in the in- 
qimy, which cannot be successfully treated without a know- 
ledge of the higher branches of the mathematics; but I 
aluuL course, avoid all such difidculties.* Can jou tell 
me, Tom, what advantage is gained by your runnmg with 
tiie kite?" asked Mr. Seymour. 

suppose that you thus obtain more force from the 
wind." 

Certainly : action and reaction are equal. running, 
therefore, with your kite against the wind, you strike the air, 
and thus produce a reaction, which is equal to the force of 
the HLow given to it. When the wind is nigh, and its action 
is not intercepted by surrounding objects, there cannot exist 
■ay necessity for such an expedient." 

" The principle is the same as that which enables the bird 
to rise into the air by flapping its wings/' observed the 
vicar. 

" Unquestionably," replied Mr, Seymour. 

<^ Does the kite, then, nse in the air, from the same causes 
that enable a bird to fly V asked Tom. 

<^ We are not at present considering the ascent of the kite, 
bat the advantage which is obtained by runnins with it : 
this latter, as the vicar has properly observed, undoubtedly 
depends upon the same principle as that whion enaHes the 
Inid to rise, by the motion of its wings, and which consti- 
tutes the third law of modem,! viz. that action and reaetion 

* ThoM readers, who are inclined to enter more \tkX«\VA«Q^\^g^ 
may contiHt, witk advantage, a memoir on tke lu\A>yr'BA\«i^ y^^^^ 
in the TnnaaetioBB of tbe Aeademy of B«tUii foi Vke Vl^. 

tSeepage 72. 
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arc fi^'i'tl: lhai is to say. whenever one body exerts a force 
iipnn aiHither. the Mt-nnd body opposes the first, witheqial 
iiiri <-. in an «ippo>ilif <lirection. lu then, the bird strikes the 
air Im'Iciw it with a force which is equal to its weight, then 
muM iliiTi* U.' a reai'tioii of the air. upwards, exactlveqnil 
t<» it . and the bird, liein^ acted upon by two equal' fwces. 
in npp(i>iie directions, will, necessarily, rest between them." 

■ I hat is clear enou^^h j but the "bird rises,' answered 
Tom. 

•• Hei ause the force of the stroke is ^eater than the w«dB 
til tin- liird. ami it therefore rises with the d^erence of these 
twii liirees : were the stroke less than its weight, then woold 
it sink with tlie dilli?rence. Suppose, for example, a tod 
wei;fhs tirclrc ounces, and it strikes' the air with a force 
equal to sirtecn. is it not clear that it must rise with a force 
etjual Xn fourf and in it not evident that^ if it strikes the sir 
Willi a t'orce eqmd only to eig^^, that it must sink with i 
fon-i' «Mpial to Jhurf' 

"So fiir I understand it perfectly; but I was thinking thil 
as. the win*; llaps up and down, what was gained bystnk- 
iiiK air downwards must be counterbalanced when the 
bird raistul her win<r as^n, and thus struck the air in the 
eontrary direction," observed Tom. 

'* 1 irivt» vou no small degree of credit for that remaik," 
said his ladier ; for it is undoubtedly true that, if the fl^ 
pintr of the wings in ilight were no more than t^e motion i 
the sauH* surlace upwards and downwards^ the bird mnrt 
lose as much by one motion as she could gam hy the other; 
th(f skyUirk could never ascend by such an action, for, 
you have so justly remarked, although the stroke upon the 
air by tlk^ under side of her wing would carry her up; the 
stroke from tlio upper side, when she raised her wing 
agjiin, woulil bring aer down; but if you will attentively 
exainiiie tlie structure of the wiiig, you will at once per- 
ceiv(», from its external convexiKr^ the disposition, and 
more piulicularly the overlapping of^its larger feathen, that 
wh(Mi the wing is drawn up, its surface is contcacted, and 
when let tlown fully expanded — or, in other words, thit 
the leathers strike the air downwards with their flat ode, 
but rise from tlie stroke slantwise, just as the rower in ft 
boat, alter having given the stroke, turns his oar so as ci^ 
to pr(is<Mit its edge, an operation which is termed fea&iens^) 
from its resemblance to \hi« ^«r^ action, of the wing 
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It appears to me that flying is an easy process," said 
Tom : " could we not contrire some sort of napper by which 
■we might be able to rise into the air?" 

"Your opinion, my dear boy, is by no means singular: 
hnndreds have entertained the same iJelief before you ; and 
■o confident was the famous Bishop Wilkins, that he de- 
clared it to be his conviction, that, in future ages, it will be 
as usual to hear a man call for his wings, as it is now to 
call for his boots." 

"Yes," said the vicar | "and if my memory is correct, 
William of Malmesbury, in his account of the Conquest of 
England by the Normans, mentions a Benedictine monk, 
by the name of Elmer, who having affixed wings to his 
hands and feet, ascended a lofty tower whence he took his 
flight, but he fell to the ground and broke both his legs." 

" I do not see the difficulty," exclaimed Tom. 

"The weight of our bodies is so great, that we have not 
sufficient muscular strength to impart a blow to the air that 
shall be equal to it. Now are you satisfied?" said his 
&ther. 

"I am perfectly satisfied, if that be the case, that we can 
never hope to fly." 

" The principle, however, which I have just explained," 
observed Mr. Seymour, "although it will fail us in our 
attempts to construct wings, is nevertheless extensively 
applicable in mechanics. A vane or fly, for instance, by re- 
sisting the air as it spins round, becomes the regulator of 
machmery. The intervals between the strokes on the bell 
of a clock are thus regulated, and the fly, on this occasion, 
is so contrived that this interval may be altered, or the clock 
made to strike faster or slower, by presenting tne arms of it 
more or less obliquely to the oirection in wfich they move. 
The same kind of^fly is the regulator used in musicsd boxes, 
as I will presently snow you, and indeed in almost all me- 
chanical toys; and, moreover, a fly of this kind, provided its 
arms be set at a proper angle^ and a rapid spinning motion 
be given to it. will actually take flight, and rise to a very 
considerable elevation, and thus realise the idea of a flying 
machine. » I have sucn an apparatus, and intend to caQ it 
The Fhfing Top, On our retum you shall see it — but at 
present we have to proceed with the subject of the kite; for, 
as yet^ we have merely considered the effect of increasing 
the wmd upon its surface ; we have next lo m^^ia^ Vqsr 
wind qpsrates in raidng it into the air. — "Do -^ovsLTisiX. ^tivotiw- 
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bt.*r. when I adjusted the noose in the belly-band, I stated 
that much depended upon this part of the apparatns? Yon 
will at once perceive that it will influence the angle whiA 
the kite forms with the earth : and I am about to piore to 
you. that the theory of tlie kite's ascent is materially cooned- 
ed with the value of this angle ; but, in order to rendei m 
explanation intelligible, 1 have prepared a dia^am,towhk!i 
I am desirous of directing your attention. 

Fig. 67. 



* The kite here appears in the act of rising from the 
<rrounil ; the line w will represent the direction of the wind 
blowing upon it, all the currents of which we will suppose 
united in one ; it is evident, from what has been already 
staled, tliat as it falls upon an oblique surface, it wiU be le- 
^solved into two forces, viz. into one parallel with it, and into 
another perpendicular to that surface; of which the foice 
represented by the line y will alone produce any eflbct 
carrying the kite along the line o a, or in a direction paralld 
to itself; and you must have observed that this was the di- 
rection in which the kite was impelled, when you suflkred 
it to rise, without checking its progress by the string." 

I remember that well," said Tom : " and I also observed 
that, when 1 pulled my string, the kite immediately rose 
more perpendicularly." 

<^To be sure it did.* because, by that operation, you called 
a new force into action ] which I have represented in the 
diagram by the line s t. The kite was therefore under die 
influence of the two forces o a and s t, and, since these arc 
in tlie direction of the two sides of a parallelogram, it would 
not obey eitlier, but ascend through o b, its diagonal." 

" Notwithstanding Mr. Twaddleton's doubts upon the sub- 
ject," said Tom, " 1 am sure that I perfectly imder^Jand your 
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ei^lanation 3 and I think I may also answer for my sister; 
iNit you have not yet told us anything about the tail ; I sup- 
pose, however, that it acts like the rudder of a ship, or the 
tail of a bird.'' 

^ Before I answer that question, let me inform you how 
l3ie tail of a bird differs, in its action and uses, from the rud- 
der of a ship. In the nrst ]^lace, the rudder is so fixed that 
it can but move in one horizontal plane, and can therefore 
only turn the vessel to the right or left, which, indeed, is all 
that is required; (37) but the tail of the bird, in addition to 
this motion, can be placed in a diagonal direction, and when 
expanded will offer a considerable surface to the air, so as 
to mlfil some of the offices of a third wing. Have you never 
watched the manoBuvres of the rook, as he gambols through 
tiie air? After fl3dng in the ordinary way, you will observe 
his wings at rest, and that he glides along apparendy with- 
out the least exertion in his descent. In this case. Ids ex- 
panded wings act as a parachute; then, again, you will ob- 
serve him wheeling round^ a mancBUvre which is pardy pro- 
duced by the oblique position of his tail, and which is readily 
explained upon the prmciple of the resolution of forces I have 
just described with reference to the action of the wind upon 
the surface of the kite. (38) I ought also to state, that the 
tail serves to poise the body of the bird." 

"Does the bird, then, never use its wings for the purpose 
of directing its course?'' asked Louisa. 

"Undoubtedly it does," answered her father; "the tail is 
only to be considered as a supplementary organ: it is by 
means of the wings that it generally directs its course, for it 
is evident, that it can easily tum^ either to the right or left, 
by flapping the opposite wing with increased force^ just as a 
boat is turned about to the ri^t, by a brisk application of the 
left oar. In like manner the irregiilar flight of the butterfly, 
now up and now down, now to the right and now to the left, 
is no doubt effected by the wings striking the air one after 
the other, or perhaps with an siltemate and unequal force. 
The object of such an action is obviously to baflie the pur- 
suit of birds which fly in a right line, whereas you see the 
butterfly does just the contrary." (39) 

"How very wonderful," said Louisa, "is the action of the 
wings of insects! I have often watched them during their . 
flight, and iheir rapidity is such as to surpass the power of 
vision." 

" I shall have occasion to adyert to thaX fiKkVi^Qfi^.'toN^^^^^ 
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said Mr. Seyrnour; '''at present, I shall only obsenre, that a 
fiat's wing, in its ordinary flight, beats many hundred times 
m a wH'ond.'' 

But you have not yet answered Tom's question," said 
tlie vicar. ''Of what use is the tail of the kite? Does it 
assist its ascent, or is it merely an appendage of ornament!" 

*'In the first place, it keeps the head of the kite to the 
wind ; and in the next, it lowers its centre of gravity, and 
throws it towards its extremity, which not only prevents the 
chance of the machine being upset in the air, but so poises 
and n^gul cites the position of the kite as to maintain the 
an^h' which it is necessary for the string to make with the 
surf ace.-' 

Mr. Twaddleton here inauired what might be the most 
advantageous angle for the kite to form with the horizon, in 
order that the paper machine should rise to the greatest al- 
titude. 

*-If the wind be horizontal," answered Mr. Seymour, "it 
is evident that the inclination of the kite's surface ought to 
be the same as that which the rudder of a ship should make 
with tlie keel, in order that the vessel may be turned with 
the greatest facility j supposing the currents of water, which 
impel it, to have a direction parallel to the keel." 

''And what ought that angle to be ?" inquired the vicar. 
Fifty 'four degrees, and forty-four minutes," replied Mr. 
Seymour; ^'and let me here remark," continued he, "as 
we have already considered the philosophy of the flight of a 
bird, that its pinions are so set upon the body as to bring 
down the wings in an obliaue direction towards the tail; so 
that in their action upon the air, we have the same resolu- 
tion of forces as in that of the wind upon the surface of the 
kite, by which the body of the bird is not only supported, or 
raised perpendicularly, but carried forward." (40) 

Tom here interrupted the dialogue, by expressing a regret 
that he should have been provided with so small a quantity 
of cord. 

" I do not believe, my dear boy, that any advantage could 
be gained by an additional quantity of string," said hifl 
father. 

" Is there, then, any reason why the kite should not aa- 
cend, even above the clouds, provided that my string were 
sufficiently long and strong?" 

"Yes ; indeed there is a most unanswerable reason. Re- 
member that the kite is made to rise by the operation of 
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two forces ; the one afforded by the wind, the other by the 
action of the string; now it is quite evident that, when the 
weight of the string, added to that of the kite itself, becomes 
equal to the force of the wind, acting upon the surface of the 
machine, a general balance, or equibbnum, of forces will be 
established, and the kite can no longer continue to ascend." 

" Will it, then, remain stationary under these circum- 
stances asked Louisa. 

" It must do so,'unless the force of the wind should abate ; 
for it is a proposition in mechanics, which I shaU hereafter 
endeavour to demonstrate, (41) that, if a body be acted upon' 
by three forces, which are proportional to, and in the di- 
rection of, the three sides of a triangle, it will be kept at 
rest The kite is exactly in this predicament, for its weight, 
the force of the wind, and the action of the string, fulfil these 
conditions, and consequently keep the kite stationary." 

" Then 1 must give up mv intention of trying to raise the 
kite above the clouds," said Tom. / 

" Although you may not be able to raise any single kite 
to the altitude you may desire, it is easy to accomplish your 
jdan by a series of kites ; the string of the first being attached 



" How, papa ? I do not exactly imderstand you." 
"Your kite," said Mr. Sejmour, "is now as high in the 
air as the force of the wind is capable of raising it ; suppose 
you were to fix the end of the string you hold in your hand 
to the back of another kite, would not this second kite ascend 
aft high as your first, by the same force, and your first kite 
therefore rise to douole the altitude it is at present. In like 
manner you might attach a third kite, and so on." 

" Now I comprehend it ; and I should much like to try the 
experiment," said Tom. 

" You shall certainly witness the efiect I have described ; 
but you must provide yourself with some stout string, for the 
force which the kites exert when thus arranged, is greater 
than you can easily imagine: indeed I question whether you 
would be able to hold them," observed his father. 

Mr. Twaddleton here informed the young party that he had 
himself witnessed a carriage containing three persons that had 
been drawn along the road by kites, at the rates from fifteen 
to twenty miles an hour. 

"I have seen the account of it," said Mr. Seymour, "and 
if I remember right; the principal kite waa ^^^^^^ ^-S^x. 
distance of about 120 feet by a smaWei ^i^loX. otl^^^^smsq. 
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Not at present, my love ; it would divert us too much 
troiu tlu; subject in which wo are engaged; at some fiitare 
})t>rioil I shiifl have much pleasure in mtroducing yoa into 
tlii»sti fairy n^j^ions of philosophy." 

*• I just ni>w remember reading in Miss Edge worth's Hany 
and Lucy/* said Louisa, something about a kite and 
Pi)mi>ey s pillar/' 

*• 1 ain irl.iil that you have reminded me of that stofj." 
ri»plifil Mr. Seymour; ^' I will relate it to you. Swne 
Kiiirli.sh sailors laid a wager, that they would diink abovl 
of punch on the summit of Pompey's pillar. Now. that 
}>illar is almost a Imndred feet high, and it is quite smooth, 
so thai tlu»re was no way of climbing to the top, even for 
sailors, who are such experienced climbers : so they flew 
their kite e.xiictly over the pillar, and when it came down on 
the opposite side, the string lay across the top of the capital 
Hy means of tliis string, tliey puUcd a small rope over, andby { 
this a larger one, that was able to bear the weight of a man: 
a pulley was then fastened to the end of the large rope, and 
drawn close up to the upper edge of the capitid; and then, 
you perceive, they could easily hoist each other up. They 
dill more, for they hoisted the English flag on the top, and 
then drank the bowl of punch and won their wager." 

"That is a very good story,'' said the vicar: ''but I can- 
not help reirretting tliat so much ingenuity and labour should 
not have had a nobler end to accomplish." 

There Is some truth in that observation." said Mr. Sey- 
mour, • and I will, therefore, relate anotner story which 
shall be more congenial to your heart, and in which the 
kite will present itself in a more interesting point of viewj 
for, instead of enabling the sailors to drink a bowl of punch 
at an altitude otherwise inaccessible, we shall find it engaged 
in rescuing tliem from the horrors of shipwreck."* 

^•Pray proceed, papa." 

^' No,'my dear, upon reflection, I think it will be better 
that we should postpone the story, until your retum to the 
Ix)dge, when you shall read it in ^ Harry and Lucy.' I will 
also point out to you, in the same work, an account of a 
new and useful application of the messenger, which will 
prove to you how successfully the faculties of youth may be 
increased and improved by those very amusements wnich 

♦Transactions of ihe Society for the Encouragement of Arte. vol. xli.. 
*Tid Miss Iklgeworlh'a Harry and Lucy,voV.\v, v 



BIADE SCIENCE IN BARBnCST. 



225 



ue too generally regarded as idle and unprofitable : I shall 
the same time exhibit one or two expenments in illustra- 
1km of the nature and causes of wind." 
i- Shall we not return^ immediately 

No, my dear ; it would not be in my power to attend 
'jrjm at present ; but join me in the library after dinner; Mr. 
Twaddleton will now accompany me to the village, and do 
you remain and enjoy the amusement of ypur kite." 
- At the time appointed Tom and his sisters rec[ue8ted their 
frther to fulfil the promises he had made them m the morn- 
ing. 

You told us," said Louisa, " that you would give us some 
joformation about the wind ; the subject has been puzzling 
'me ever since, for I camiot make out the cause of it." 

" Wind, my love, is nothing more than air in motion ; and 
is produced by a lai^e volume of it flowing in a current, or 
ptream, from one place or region, to another, and with dif- 
ferent velocities." 

"And what can produce these currents!" asked Tom. 

"After the explanation of the action of the pump, I do not 
tliink that I shall have much difiiculty in making you under- 
8tuid the nature of the operations oy which wind is occa- 
sioned. Suppose a partial vacuum should be formed in any 
legion, would not the neighbouring air immediately rush in 
to supply the deficiency and restore the balance 1" 

" Unaoubtedly j from the pressure of the air behind it." 

"Heat," contmued Mr. Seymour, " will produce a partial 
vacuum, by rarefying the air, and thus rendering it lighter ; 
in consequence of which, it will ascend, and the colder air 
will rush in to supply its place." 

" I do not exactly see why the rarefied air should ascend," 
observed Loidsa: "it appears to ofier an exception to the 
general law of gravity." 

" Not at all ; on the contrary, its ascent is occasioned by 
the force of gravity : in the first place, however, to prove the 
,fect that heated air does actually s^end, we have only to 
observe the direction of smoke as it issues from the cmm- 
ney; this consists of minute particles of fuel carried up, by 
a current of heated air, from the fire below • and as soon as 
this current is cooled by mixing with that of the atmosphere, 
the minute particles of coal fall; and produce the small black 
flakes which render the air, and everything in contact with 
it, so dirty in a populous city." 



an l , ^a'erS ''"e ocean •• ■ 

V« . "^'ie so - ' ' Tom Krrlrf 
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eneral error prevails upon this sulgect," replied 
iie rate of motion has been greatly exaggerated, 
lie, even, the wind does not travel with such 
that it may be easily traced by the eye; and 
.ble to watch its progress by the ripple which it 
the sea." 

ij the rate of its motion ever been estimated?" 

velocity is about two miles per honr, it is only 
Die. In a high wind, the air travels thirty or 
the same period. In a storm, its rate has been 

being from sixty to eighty miles. It has also 
ined, by experiment, that the air, as it rushes 
f blacksmith's bellows, has not a velocity above 
nd forty miles in the hour." 

rate should you think the air travelled this 
en we flew our kite ?" inquired Louisa, 
think at about five miles an hour, for it was a 
gentle breeze." 

)ur now, at the eamest request of the whole 
ad been on the tiptoe of expectation, produced 
TOP," of which the reader is nere presented with 
ion. 



Fig. 59. 




le machine," said Mr. Se3rmour, " consists, as 
serve, of a flyer, with three vaaes, loroi ^"i. 
that of the segment of a circle , \ha o\^QJ»S:^ 



FRIL080PHT IK BFOKT 



V ini'wa.'*o* as it recedes from the centre ( 
:!.;> ::\rr. as you see, is attached to a spindle. 2 

V :.!. :. thai is to set it in motion is carefully]? 
a:... \* i* adamevl to a stand. Let us now ] 

o.. sawn, wiiere we can conveniently piit 

a.-:..'. 

Till" ^v.rvp ot a tnv atfordetl a rest for the stand 
M: N\r-.i»:;r ]\oW timily in an inclined positions 
irf i.a..*:. wViile with his right he %'igorously pnl 
^ A\xav >\hirliHl the tlyer. and in a second, 
ir.:i t'v:!t ri..\ ::\>ni the stand, and whizzing throo^ 
.'t::;i. a ^ rrv considerable altitude, no less to thei 
::.a\ :o :W dcliirht of the party. After seven 
iio..> i>t *iV.o ovporiment, Mr S^eymour thus piooe 
:ho philoMiphy of its flight. 
• \i\cT \ho oxplaiiation you have already received 
i-.u *.i»i:lit ot a hiril. you will verj' readily unden 
potion botori* u.<. li Is evident that the oblique T. 
s'.i.km;: \\\o air dnrinji their rapid rotation, must pr 
n"»ai':ion or. ihoir luidor surfaces.*' 

F.\aiMly so." orieil Tom: *' and if that reac 
p-iMJor xhivA i> suliicicnt to counteract its gravity, t 
aM »*ni'. in the iiir, just as the bird does in prop 

thai 

^ o\i are r,uito risrht." continued his father, "an< 
liar^llv n inind you of the importance of attendin| 
an^rnfar ailjuMnient of the vanes to ensure the 
«M^^^•t : it should Iv such as to make all the forces c 
and \ on w ill nvoUect that the efficient force will 
dirci'iion porpcndioular to each inclined vane." 
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CHAPTER XV. 

M SHORT DdBCOimSB.^^ — THU BWJTThECGCK. — THE SOltmON OF 
TWO PROBLEMS CONNECTED WITH ITS FLIGHT. — THJB WINI>- 

ItJXI.. T*IE SMOKEJACa. A TOY CONSTCCTEP QU THE SAME 

PRINCIPLE.— THE BOW AND AKRDW. UtCHERY. THE AR- 

UVJlL Of ISABEU.A YJLLERS, 

Ma. TwADDLEToN, OD Ms aTTiva] at tJie Lodge, on the fol- 
io wing raomingj wab informed that Misi Viliera was ex- 
pecied at Overton in the evening. 

Your account of that joutig lady/' ohaorved the vicar^ 
''has greatly prepossessed me m her favour; 1 only hope 
fim she is not too blue.'^ 

care not how blue the stockings of a lady may be 
laid Mr, Seymonrj 'provided her petticoata be bng 
enough to hide themf and fi-om my knowledge of Miss 
ViUerSj I can assure youj exalted as are her attainmentfl| 
iiey are bo veiled by feminine delicacy Mid teefet^e, ^isaX 
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{len'CHl to (linx*t it away from any obstacles; such as tiee^ 
hous4»s. &i\ with which it might otherwise have come ii 
wiiiiu't." 

" Hut how was the pilot kite made obedient to the wiQof 
tho *lrivt'rr* askeil Louisa. 

Hy moans of stniig^ so attached to it that its sur£BK»m 
oasily inatle to alter its angular position," answered Mr. 
So V 11 1 our. 

'•If inv twiiio should map,*- said Tom. whose attentiaB 
was siuUfonly drawn to his kite from a slight unsteailinen it 
its in(iti«)ii. arisinir from a jrust of wind, " we could easily »■ 
ooviT it. that is ono ffooil thing: for it is hovering over the 
opon lit'ld lit tho oiid of the heath.'- 

••If von imairino that the kite, under such circumstances, 
would fall upon the spot directly under it, you are much de- 
roivod : rooolKrt that, if the string should snap, the kite wooW 
Ik* al>an«ioiiod to two forces, those of the wind, and its own 
i^ravit V : and vou will peiveive that, under such ciicumstancefl, 
it oould not olvy either of them, but would fall in an inte^ 
modiate or diaironal direction. This fact will be rendered 
ai)paront by the annexed diagram, b a may be supposed to 



duced upon the string, is blown along the line up to the kite." 

Tlu^ mcsseufrer was accordingly prepared, and being placed 
upon tlie string, it ascended as Mr. Seymour had anticipated. 
While this op(»ration was in progress, the vicar stood ear- 
nestly gazing upon the kite, and, at length, burst fordi in the 
following animated soliloquy: — 

"Assuredly, this must be ackno^le^©^ «a ^mo«^.VsMOQ^ 




Fig. 58. 




Come," said the vicar, "be- 
fore Tom draws down his kite, 
let us send up a messenger." 



"What may that bef' asked 
Louisa. 



A piece of paper or, paste- 
board, which, on being mtro- 
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, fal and imposing toy ! Fastidious or insensible must be that 
] peraon, who does not feel exhUajated as he gazes on the kite, 
uoudly floating under the canopj of heaven, and reflecting 
me departing smiles of the erenmg sun, after it had ceased 
to cheer us below." 

"It has been said." observed Mr. Seymour, "to the dis- 
paragement of kite-flying, that as soon as the machine has 
been raised into the air, and all the string let out, the excite- 
Aent of the sport is at an end, end that as nothing further 
can be achieved, the interest of the performer from that 
moment begins to languish; now at this period the messenger 
wffl open a new source of pleasure and instruction, and 
may, by a litde ingenuity, be made to afford a great diver- 
sity of amusement. I have therefore provided myself with 
several varieties of this machine. Here is one in the form 
of a dragon, which, as it ascends, produces a very striking 
and almost magical effect. See, there it goes!" 

Hie children were delighted, for the string upon which it 
was carried became at a certain height invisible; so that the 
figure appeared like a monster hovering in the air. 

" I will now show you a winged variety of this apparatus, 
which we will name the Brompton Messenger,* It consists 
of a hollow cylinder of thin wood, the diameter of which is 
sofficiently laige to allow its free revolution round the string 
of the kite. To this cylinder are attached several flappers, 
or sails, in an oblique direction, like those of the ' Ffying 
2bp' (p. 227), each of which is covered with paper of a dif- 
ferent colour. The action of the wind upon those oblique 
surfaces necessarily occasions a rapid rotation, upon a prin- 
ciple which I shall presently e^rolain; and the beautiful ef- 
fect thus produced, as the whirling body ascends, must be 
seen before it can be appreciated. I have some other contri- 
vances of a similar nature, which it is my intention to pre- 
pare for your future amusement." (42) 

"Has the kite ever been applied to any useful purposes?" 
asked Tom. 

" Certainly/' answered his fether. " It was by means of 
the kite that Dr. Franklin was enabled to demonstrate the 
identity of electricity and the cause of lightning, and thus to 
disclose one of the most awful mysteries of nature." 

"Pray do tell us something about this electrical kite, 
papa," said Louisa. 

• From BtaoelMtiona of an interesting naUue cot^nwleftt "snVJ^ 
deace of the auihorhi children. 
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" Not at present, my love ; it would divert ub too much 
&om the subject in wmch we are engaged; at some future 
period I shall have much pleasure in mtroducing you into 
these fairy regions of philosophy." 

" I just now remember readung in Miss Edgeworth's Harry 
and Lucy/' said Louisa, '^something about a kite jmd 
Pompey's pillar." 

"I am glad that you have reminded me of that stcny," 
repHed Mr. Seymour; ^'I will relate it to you. Some 
English sailors laid a wager, that they would diink a bowl 
of punch on the summit of Pompey's pillar. Now, that 
pillar is almost a hundred feet high, and it is quite smooth, 
80 that there was no way of climbing to the top, even for 
sailors, who are such experienced climbers : so they flew 
their kite exactly over the pillar, and when it came down on 
the opposite side, the string lay across the top of the capital. 
By means of this string, they pulled a small lope over, and by 
this a larger one, that was able to bear the weight of a man : 
a pulley was then fastened to the end of the large rope, ana 
drawn close up to the upper edge of the capital; and then, 
you perceive, they could easily hoist each other up. They 
did more, for they hoisted the English flag on the top, and 
then drank the bowl of punch and won their wager." 

" That is a very good story," said the vicar : " but I can- 
not help regretting mat so much ingenuity and labour should 
not have had a nobler end to accomplish." 

" There is some truth in that observation." said Mr. Sey- 
mour, ^^and I will, therefore, relate anotner story which 
shall be more congenial to your heart, and in which the 
kite will present itself in a more interesting point of view ; 
for, instead of enabling the sailors to drink a bowl of punch 
at an altitude otherwise inaccessible, we shall find it engaged 
in rescuing them from the horrors oSt shipwreck."* 

" Pray proceed, papa." 

" No, my dear, upon reflection, I think it will be better 
that we should postpone the story, until your retum to the 
Lodge, when you shall read it in ^ Harry and Lucy.' I will 
also point out to you, in the same work, an account of a 
new and usefiil application of the messenger, which will 
prove to you how successfully the faculties of youth may be 
increased and improved by those very amusements which 

* Transactions of the Society for tbe Encouragement of Arts, vol. xli., 
and Mias Edgewortb^a Harry and Lucy,\o\. iv. y 
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uds, in order that the wind may hare the greatest effect, or 
die degree of vjealhermgy as me millwrights call it, is a 
matter of nice inquiry, and has much engaged the thoughts 
of the mathematicians." 

My remariu upon that subject will be very general/' 
said Mr. Seymour ; I shall explain the principle, without 
entering into the minutisB of its applications. The vertical 
windmill, which is the kind in most common use, consists, 
IB you well know, of an axis, or shaft, placed in the direc- 
tion of the wind, and usually inclining a little upwards from 
ihe horizontal line. At one end of mis^ four long arms, or 
3rard8, are fixed perpendicular to the axis, and across each 
other at right angles; these afford a surface, on which a 
doth can be spread to receive the action of tne wind. To 
conceive why these sails should revolve by the force of the 
wind, we must have recourse to the theory of compound 
motion. It is very evident that, if a mill exposed directly to 
the wind should have its four sails perpendicular to the 
common axis, in which they are fitted, they would receive 
the wind perpendicularly, an impulse which could only tend 
to overturn tnem ; there is a necessity, therefore, to have 
them oblique to the common axis, that they may receive the 
wind obliquely, when their effort to recede from it causes 
them to turn round with the axis : and the four sails being 
•U made oUique in the same airection, thus unite their 
efibrts for th^ common object.'^ 
"You have not told us what degree of obliquity the sail 



" The same as the kite ought to mdikeyj^y-four degrees 
wmdforty-Jbur minutes,'' replied Mr. Seymour. 

" Do you not remember, papa, when we were last in Lon- 
don, you pointed out to us a curious mill on the banks of the 
lirei^ which went without any sails ?" 
" You allude to the horizontal mill at Battersea." 
"I remember it was at Battersea," observed Louisa; "smd 
I dare say, papa, that you recollect the strange stonr which 
the waterman, who rowed us down the river, told Tom and 
mysetf. He said < that, when the £mperor ot Russia was in 
Lcmdon. he took a fuicy to the neat little church at Batter- 
ara, ana determined to carry it off to Russia; and that for 
this purpose he had sent a large packing-case ; but, as the 
inhabitants refused to let the church be carried away, the 
case remained on the spot where it was deposited.' " 
" It is not a bad etoryj" said her fetthet " ioi ^ tdS^ 
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•• Nut at present, my love: it would divert us too much 
:roiii tilt* subject in wliicli we are engaged^ at some fotme 
]>t'rioil I -^hall have much pleasure in introducing yon into 
tiiCM* iiiiry rciiijuis of philosophy.*' 

•■ I Mtiw remember rea».ung in Miss Edgeworth's Hany 
and Lucy." said Louisa. something about a kite and 
Poniijey's pillar." 

•• I iiin dail that you have reminded me of that stay." 
r«*plie«l Mr. S»ymo*ur: 1 will relate it to you. Some 
Kiiiilisii >ailors laid a wa^irer. that they would drink a bowl 
o: puiu li on the summit of Pompey's pillar. Now. that 
])ii]ur i^ ulmo>t a hundred feet high, and it is quite smooth, 
s.) that there was no way of climbing to the top, even 
.sailors, who are such experienced climbers : so they flew 
their kite exactly over the pillar, and when it came down on 
tiie opposite siile. the string lay across the top of the coital 
Hy means of tliis string, tliey pulled a small rope over, and by 
this a lanxer one. that was able to bear the weight of a man; 
a pulley was then fa.stened to the end of the larse rope, and 
drawn close up to the upper edge of the capitu; and then, 
you perceive, they could easily hoist each other up. They 
di.l more, for they hoisted the English flag on the top, and 
then tlraiik the bowl of pmich and won their wager.'' 

'•That is a very good storj'." said the vicar: "but I can- 
not lielp reirretting that so much ingenuity' and labour should 
not have had a nobler end to accomplish.'' 

There Ls some truth in that obser^'ation,'' said Mr. Sey- 
mour, --and I will, therefore, relate anotner story which 
Khali be more congenial to your heart, and in which the 
kite will present itself in a more interesting point of viewj 
for, instead of enabling the sailors to drink a bowl of punch 
at an altitude otherwise inaccessible, we shall find it engaged 
in rescuing them from the horrors of shipwreck.''* 
Pray proceed, papa.'' 

" No, my dear, upon reflection, I think it will be better 
that we should postpone the story, until your return to the 
Ix)dsr«^ when you shall read it in ^ Harry and Lucy.' I will 
alKf) pciiiit out to you, in the same work, an account of a 
new and useful application of the messenger, which will 
provti to vou licnv successfully the faculties of youth may be 
in(!r(jas4*(l and improved by those very amusements wnich 

• Traimnctionii of llio Society for the Encouragement of Arts, vol. xli.. 
•Tid MlHri lAJgeworih'i Harry and Lucy,'vo\. \'v. ^ 
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neral error prevails up<m this subject," replied 
16 rate of motion has been greatly exa^erated. 
ie, even, the wind does not travel with such 
liat it may be easily traced by the eye; and 
)le to watch its progress by the ripple wmch it 
le sea." 

, the rate of its motion ever been estimated?" 

velocity is about two mUes per hour, it is only 
le. In a high wind, the air travels thirty or 
lie same period. In a storm, its rate has been 
being from sixty to eighty miles. It has also 
led, by experiment, that the air, as it rushes 
blacksmith's bellows, has not a velocity above 
d forty miles in the hour." 
rate should you think the air travelled this 
>n we flew our kite ?" inquired Louisa, 
liink at about five miles an hour, for it was a 
;entle breeze." 

□r now, at the earnest request of the whole 
d been on the tiptoe of expectation, produced 
OP," of which the reader is here presented with 
on. 



Fig. 59. 




Q machine," said Mr. Seymour, " consists, as 
erve, of a flyer, with three vanes, ^tva lotm. ^1 
hat of the segment of a ciicle, \ha o\^Q^J^ 



mxMorarr is sfowf 

B-.* I ■■'in: doTT. w'zj^ i: is '^naciicaasesAi 



^ — 



- 1. V Lave -i.?.': «a:i "'"-^ hea! iwite 

■ : a o-rrer.: :: 2^. or a k-ir.J." 

i: t:a. i^ : 1 u: -j:.ere" are. pp^bablv. serfli 
•.^■eve:. e\enipli:y ±1* subject bv an exp> 



. >e>Tn'Vir p::«cuce-i a wa:er-plaxe. a lai^ 

i . . i . — : r.^r i 'A".::, colvi trater. The bell wasnuj 
-^r- ■- -r->:«r i -.v::r. a :ea-ke:de of toilios water. 
T:.r . I--;, -.vi-'.heri nlled wlui ihe cold, and thevtW" 

•■ .irj-? •.:>r. repre«er.: :he ocean." said Mr. S^* 

rr.o :.-. ■ .s, . : -.ii:* wa'er-pLate. which. I will now place in* 
f^^T.'irr. r-.r. Li^ir.i in :ha: ricean: xor the land, iiom receinn? 
the ravi : will b«e more heated than ihe water, and 

-.rill O '..^ . y rarefy the air above it. — Now. Tom-li^ I 
rr.e ::.e wax-iarer." 1 

•■ I have -ior.e ?o."* i 

••.\o-A- then blow i; out." | 
I '■■nnrio: iniairine what you are about, papa: — • Li^ht the ' 
carj'si*-. aji'l tht='n blow it oiitl' — but it still smoker: shall I 
put *'\!iri2ui-her over it 

•• Hy no means: irive it to me. and observe what will 
happ*'fi wh^fn I carr\- it round the ed^e of the dish.*' 

••'Die smoke irop-* to the centre,** exclaimed Tom. 
Showinir. thereby, the existence of a current towards the 
wafer-plati;. or island : in consequence of the air above it 
havirijr \xn'n heated, and therefore rarefied. This explain?, 
ill ii v«;ry jiJitisf actor)' manner, a fact which may be constantly 
ob'UTvi'd in our own climate, viz. a gentle l>reeze blowing 
fiorri Ht'ii to the land in the heat of the dav. Upon the 
MiiirMt piini-iph' it is. that most of the winds in different parts 
ol I III- irUAw. tuny ]Hi readily accounted for."' (43) 

" I Mii|»jioH<.,^' said Tom, ^'that the air must rush with 
jni'iil vri'M-ify, in order to produce vfmd.*' 
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general error prevails upon this subject/' replied 
the rate of motion has been greatly exa^erated. 
gale, even, the wind does not travel with such 
It that it may be easily traced by the eye ; and 
I able to watch its progress by the ripple wnich it 
1 the sea." 

en, the rate of its motion ever been estimated?" 
sa. 

its velocity is about two nules per hour, it is only 
'tible. In a hi^h wind, the air travels thirty or 
in the same penod. In a storm, its rate has been 
as being from sixty to eighty miles. It has also 
tained, by experiment, that the air, as it rushes 
of blacksmith's bellows, has not a velocity above 
and forty miles in the hour." 
at rate should you think the air travelled this 
?ien we flew our kite?" inquired Louisa, 
d think at about five miles an hour, for it was a 
It gentle breeze." 

nour now, at the earnest request of the whole 
had been on the tiptoe of expectation, produced 
o-TOP," of which the reader is nere presented with 
ation. 



Fig. 59. 




ittle machine," said Mr. Seymour, "consists, as 
»bserve, of a flyer, with three vaaes, ^tva ferca. 
f that of the segment of a circle, tbfi o>SSiQ^»N:s[ 
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who*e jiiirface increase* as it recedes from the centre oh»' 
1: t. . thi* river, a* you see. is attached to a ^"}^^'^| 
V <ri:v^ that to set it in motion is carefully ^woMjI 

a:. wimle is adapted to a stand. Let usnow yMtt*] 
VI' a: iLe lawn, where we can conveniently pu 
Ui'*.: '!. " .1 

Tin' -tump of a tree adbrded a rest for the gtaniittl 
Mr S-yir.uTir held lirmly in an inclined portion l 
le:: haiiJ. while with hiis right he Tigortnuly pulkd»l 
striiiL'. Away whirled the flyer, and in a second, iH*] 
ni:i »*>tically irom the stand, and whizzing throti^ tht^ 
at'.ai.'ieil a ver\- considerable altitude, no less to tM irtM^ 
me: it thari to tlie delight of the part}-. After KT^^lf . ^ 
lion* oi the experinTent, Mr Seymour thus prooeevl*! ^ 
explain the philosophy of its flight. ^ \ 

•' After the explanation you have already xecekn^wff^ 
inn the liiirht of a bird, you will very readily nndenhal*' 
que-tion before us. It Is evident tliat the otdique tWaM 
i«trikiii;r the air during their rapid rotation, must prodncei 
react ion on their under surfaces.-' 

Kxiu-tly so." cried Tom; *'and if that reaction 1« 
irreatc.»r thaii is sufficient to coimteract its gravity, the fly« 
niii<t «u<ceiid in the air, just as the bird does in propoibODts 
thai excess." 

\'oii are quite riirht,*' continued his father, - and 1 need 
hardlv remind you of the importance of attending to the 
anirufar adjustment of the vanes to ensure the gieate< 
elfect ; it sliould be such as to make all the forces con^t 
and you will recollect that the efficient force will be m* 
direetioii perpendicular to each inclined vane." 
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CHAPTER XV. 

KHOKT DiacOimsE. TME aHUTTLEtXKiK. — THE SOLUTION OF 

[two FROBLE3«jJ COJjNEtTED WITH ITS FLIGHT." — THK WIN1>* 

VMILL. TH£ SMOKKJACK. A TOY CDKSTlTCTEI? OH THE SAME 

PRINCIPLE, — THE HOW ANI> ARROW. ARCHERY, THE AR- 
RIVAL OF ISABELLA VILLERS. 



Ist. TwABDLZTON, OH his aniTd at the Lodge^ on the fol- 
ping morning, was informed that Miss ViJlera was ex- 
Iptad at Overton in the evening. 

Yoiir acconnt of that youn^ Lady/- observed the vicar j 
bas greatly prepossessed me m her fevour ; 1 only hope 
at she is not too biueJ^ 

" I care not how hlue the stockings of a lady may he/' 
lid Mr. Seymour, ^provided her petticoats be long 
lough to hide them/ and from ray knowledge of ^riss 
illerSj I can assure you, exalted as are her attainments^ 
ey are so veiled hy feminine delicacy acid ta&etvei ^ns^ 



tainlyj both in size and figurSj maybe imagined to resemble 
a giganlic pat^king-case. The mill, of which you are speak- 
ingj has been taken downj in coasequence oi its u&e havintf 
been supcrsefled by Ihe inlrodaetioa of steam* It was erected 
by Capftaiii HcHiperj who abo buiJt a jsimilar one at Margate. 
It consisted of a circular wheeL having large boards or vanea 
fixed parallel to lis axis, and arranged at equal distano<>4^ from 
each, other. Upon these vanea the wind could actj so as to 
How the wheel round ; but had it acted upon the Tane at 
both sides of the wheel ^ at onoej it is evident that it could 
not have had any tendency to turn it round j hencej one side 
of Ifie wheel waa sheltered, while the other was submitted 
to the full action of the wind. For this purpose it was en- 
closed witliin a la^ge cylindrical framework ^ furnished with 
doors or abutters, on aU sides^ to open at pleasure and admit 
the wind^ or to shut and stop it* If all tne shutters on one 
side were open^ whilat all thoae on the opposite side were 
closed J the windj acting with undiminished force on the 
vanes at one eide^ whilst the opposite vanea were under 
shelter, turned the na ill round; out whenever the wind 
changed, the disposition of the blinds was altered, to admit 
the wind to elrike upon the vanes of the wheel in the direo- 
tion of a tangent to ike circle in which they moved." 

Well ^ have you any other machine to explain to yam 
scholars 1" asketl the ricar ■ for/'^ continued he, I am anx- 
ious to present them widi a bow and arrow which I have 
provided for their amusement.'^ 

^^l will J if you please J first describe to them the me- 
chanism of the smoke -jack ; and I am desirous of doing bOj 
as I have a very pleasing experiment to exhibit^ which is 
founded upon the same principle/^ 

Mr. Seymour then describecl the more common form of 




Fig. 61. 



this machine. It consisted j he saidj 
of a number of vanes, of ttun sheet- 
iron , arranged in a circle^ as here re- 
presentedj but all set obliquely at a 
proper angle of inclination. Its ajc> 
tion was explained in the following 
manner; — When a fire is kmdled in 
the chimney y the air which, by its 
rarefaction, immediately tends to afr 
cendj strikes on the surfaces of the 
inclined vanea, and by a resolufioa 
of forcea, wrcular to that already ex* 
p\amed, c^Taaaa ^^m^^ian, \a -^Wk 
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ttajr are affixed, to turn round; and consequently com- 
mnnicates the same motion to the spit. The brisker 
§m fire becomes, the quicker will the machine move, be- 
iAnae in that case the air ascends with greater rapidity. 

'^I will now exhibit to you a mechanical amusement 
Udch ie founded on the same principle/^ said Mr. Sey- 
nbnr. Fetch me the piece of paste ooard which lies on 
Ae library table.'^ 

Hie pasteboard was produced, and Mr. Seymour de- 
aeribed upon it a spiral, smiilar to that which is represented 
m the annexed figure. The spiral was cut 
ooty and extendi, by raising the centre Fig. 62. 
•bore the first revolution. It was then 
nroended upon a small spit of iron, which 
had been previously prepared; by applying 
the centre or sumnut of its spiral to its 
point. The whole was now placed on the 
top of a warm stove (the application of a 
hmp would have answered me same pur- 
pose), and the machine, to the great delight 
uid astonishment of the children, soon put itself in motion, 
and turned without the assistance of any 
uyparent agent. The agent, however, 'in Fig. 63. 
mm case, was the air, wmch being rarefied 
hythe contact of a warm body, ascended, 
and thus produced a current. The accom- 
panying &etch may render this experiment 
more intelligible to the reader. 

The vicar observetl "that, to him, the 
experiment was perfectly novel; although 
he remembered having seen what he now 
supposed must have been a similar con- 
tiivance, but which, until that moment, he 
had always considered as the effect of 
dockwork." 

"And what might that have been?" 
asked Mr. Seymour. 

"The revolution of a serpent, which I noticed in several 
windows in London, during a late illumination." 

"Undoubtedly; it was nothing more than a spiral, so 
painted as to resemble that reptile, and which owed its 
motion to the action of air heated by a lamp placed be- 
neath it." 

"Noir^ then/' exciaimed the vicar, "\eX xxa 
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attention to the bow and arrow ; see the present I have pro^ 
vided for you, Tom !" 

So saying the worthy clergyman produced a bow and a 
number of arrows, together with a target; which, at his 
desire, had been sent from London. 

"I think," observed Mr. Sejrmour, "that you should 
accompany your gift with some account of archery, or the 
art and exercise of shooting with the bow and arrow." 

"That will I readily do," replied Mr. Twaddleton; who 
accordingly proceeded as follows: — 

"The bow is the most ancient and uniyersal of all wea- 
pons, and has been found to obtain amongst the most bar- 
barous and remote nations. In the days of David the prac- 
tice of the bow would appear to have oeen so general, that 
it was not unfrequently made use of as a figure of speech. 
Israel, when blessing nis sons, says of Joseph, 'the archen 
have sorely grieved him, and shot at him, and hated him; but 
his bow abode in strength, and the arms of his hands were 
made strong, by the hands of the mighty God of Jacob.' " 
"Its earliest application was probably for the purpose of 



"Your conjecture has the weight of testimony," replied 
the vicar; " when Isaac sent Esau to tiie forest, he said, 
'Take, I pray thee, thy weapons, thy quiver, and thy bow, 
and go out to the field, and take me some venison*;' and it 
is even a question, whether the Saxon bow was ever used 
. by the Anglo-Saxons and Danes for any other purpose than 
that of procuring food, or pastime; for the representation of 
this bow, in an ancient manuscriptf of the tenth century, 
shows it to have been very differently constructed from what 
one might expect in a military weapon; in size, too, it was 
a mere toy, compared with the bow of succeeding ages." 

"There can be no doubt that the bow and arrow were em- 
ployed for the purpose of killing animals for food from the 
earliest times; but its principal interest is derived from its 
military applications : will you, therefore, give us a sketch 
of its mstory, and confine yourself to its practice as a warlike 
instrument in England?" 

"And may I also beg of you, my dear sir," added Mrs. 



ployed to denote its parts and applications? Such informa- 
tion will be, just now, lughly acceptable to me, as I am read- 





terms which are em- 



• Gen, zlix. 23, 24. 
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iDg some romances, in which those teims are constantly 
ooeorring." 

"You shall be obeyed, madam/' replied the vicar, with a 
ooDiteous smile. 

"We are, probably, indebted to the Norman conquest for 
the introduction of the bow and arrow as a hostile weapon ; 
but, before I enter upon that subiect, it is necessary to state, 
that the bows in use in England, have been of two kinds, 
the common or long^how and the cross bow. The former does 
not require any description from me, the latter, or Arbalet, 
as it was called, (from Arbaksta, i. e. arcu-balistaj a bow with 
a sling.) consists of a steel bow, fastened upon a stock, and 
is discnaiged by means of a catch, or trigger j which proba- 
bly ^Ye rise to the lock upon the modem musket.'' 

''Excuse the intermption," said Mrs. Seymour; '^but do 
allow me to ask whether Arqwbusade does not derive its 
name from its having been formerly applied to wounds in- 
flicted by the cross-bSw or ArbaktV^ 

"I thank you, madam; that etymolo^ is entirely new to 
moj and will explain the medical name, Aqm vmneraria^ 
which has been applied to that spirit." 

The vicar now proceeded without further interruption. 

"The invention of cross-bows is said by ancient writers to 
have come from the Sicilians. They were first used in Eng- 
land by the Normans at the batde of Hastings; and a quarrel 
ast haricU (which is synonymous with the arrow of the long- 
bow) was the immediate cause of Harold's death. In the 
rei^ of Stephen, in 1139, the second council of Lateran pro- 
hibited their use ; and some historians assert, that they were 
not again used in this country till the reign of Richard 1.. 
whose death, occasioned by one at Chaluz, was considered 
as a judgment on his impiety. From the death of Richard 
tiU the splendid victories of Edward III., we hear Uttle of the 
cross-bow as a military weapon. Its use appears to have 
been principally confined to the sieges of fortified places, and 
to sea-fights. In 1346, at the battle of Cressy, alarge body 
of Genoese soldiers, who were particularly expert in its man- 
agement, were in tne service of the French; but at the com- 
mencement of the action, a sudden shower wetted the strings, 
and prevented the archers from doing their usual execution, 
while the English were still capable of annoying their ene- 
mies by the long-bow with complete success; both this vic- 
tory and that of Poictiers, ten years afterwards, were chiefly 
ascribed bj the Eggiish to their arcbera. \L \^^'^'^ 
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battle of Shrewsbury^ where Hotspur was slain, the archers 
on both sides did temble execution; and the victojy of Asia- 
court, in 1417, was entirely owing to their skill. Under Ed- 
ward IV. an ordinance was made, that every Englishman 
and Irishman, dwelling in England, should have a bow of 
his own height, to be made of yew, wych, hazel, ash, or 
any other seasonable tree, according to their power. By 
Henry VII. and his son Henry VIII. the use of the cross-bow 
was entirely forbidden; and a penalty of ten pounds was to 
be inflicted on every man in whose house one might be 
found. From this time they seem to have been chiefly used 
for killing deer.* Henry VlII. compelled every father to 
provide a long-'bow and two arrows for his son at seven years 
old. Edward VI., Elizabeth, and James, all encouraged ar- 
chery; John Lyon, who founded Harrow school in 1590. two 
years before.his deatlu drew up rules for its direction, wnere- 
by the amusements of the scholars were confined to 'driving 
a top, tossing a hand-ball^ running, and shooting.' The last- 
mentioned diversi^ is m a manner insisted on by the 
-founder, who reqmres all parents to furnish their chudien 
with bow-string, shafts and tresters, to exercise shooting. A 
silver arrow used some years ago to be shot for by the young 
gentlemen of that school." 

The vicar concluded, and received the thanks of the party 
for the interesting information he had afforded them. 

"There is one circumstance connected with the military 
history of the long-bow," said Mrs. Seymour, "which has 
somewhat surprised me ; and that is, why it snould so long 
have continued in estimation after the use of gunpowder." . 

"That circumstance," replied her husband, "will cease to 
astonish you, when you remember that, until the last cen- 
tury, muskets were very unwieldy instruments; they were 
never used without a rest; had no bayonets, and could not 
be so frequently discharged as they are at present." 

" Come," said the vicar, " I perceive that the children are 
impatient to try their skill with their new instrument; let us 
walk out, and I will play the Sc3rthiant upon this occasion." 

"Now, Tom," cried Mr. Twaddleton; "we must have an 
object. Let me see. Shall it be the ' butj' pridce or ^roaverVt 

• See Shakspeare's Henry Vf. 

t The ancient nobility of Greece were inftructed by the Scythians in 
the use of the bow, which in those days passed for a most princely educa- 
tion. —Pother, JSrch. Qrac. torn. ii. I. iii cap. 4. Jlqnin. Leu MiliU if. 960. 
/ The 'but^ was a level mark; the 'pricke.* a mark of compass, but cer< 
taia in its ^fg^anoe ; tlie * roaver^ wa« a uiatY. ot u(ici^t\«\u ten^ibi. 
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, try whether you can hit yonder gate-post. Take your 
ma here is an arrow.'' 

1 took the bow, and placing the arrow on the string, 
bout to draw th^ latter, when the vicar exclaimed, 
— stop — you must pull back your hand to your right 
order to shoot the arrow; whereas you have placed 
w direcdy before you, and are about to retum your 
D the right breast." 

bought," said Tom, "that was the proper position: for 
mber reading of the Amazonian women, who are said 
3 parted with their right breasts, lest they should prove 
lediment to their using the bow." 
lo not mean to assert," replied the vicar, " that there 
ample classical authority for your proceeding. The 
»ns undoubtedly shot their arrows in such a position ; 

in truth, did the primitive Grecians ; although the 
t Persians drew the arrow to the ear, according to the 
I of later ages, and which I greatly prefer for its supe- 
QYenience. You may also recollect, as you have been 
reading ' The Tales of a Grandfather,' that the supe- 
of the English archers was ascribed to this mode of 
their bows 3 the words of Sir W. Scott, if I rightly re- 
. are these, ^ The archers of England were taught to 
ne bow-string to their right ear, while other European 
B only drew it to the breast.' Now," continued the 
if you try the difference of these postures, you will 
lat a much longer arrow can be drawn to the ear than 
breast, because the right arm has more room." 
party now amused themselves for some time : each 
og in his turn at the mark which was chosen for the 
and with a success which, considering it was their 
tempt, the vicar declared to be " quite marvellous." 
he conclusion of the 8|>ort, Mr. Twaddleton informed 
snds that parochial duties required his attendance at 
stry, but Mr. Seymour told him that he should expect 
mpany in the evening. 

'as just six o'clock, when the sound of the porter's bell, 
e rolling of carriage-wheels, announced the approach of 
important stranger to the Ixxige. It was Miss Villers. 
this a romance rather than an instructive history, we 
L at once, charge our pencil with the glowing hues of 
inbow, and proceed to colour the outline wnich the 
nation of the reader must have alie^^ ^«*jc3sm6\^\!qX 
aaracter of the present compoaitioa \3aitos\xa«^ 
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ilcr» !«uch a task unneceMary ; we say foitnxiaielv.''forik 1 
iii:ura/iiios of romance have actually become insolTent^ I 
the numerous and heavy drafts of me novel-iniier: ^Jt\ 
inoiirt of funoy have been so despoiled of their bbBsom&ihi 1 
waivfly a flower can be culled oy him who would aSMM I 
a pirlaiid for the brow of his herome ; and such eTen asinV 1 
havo cHcapeil the prasp of this voracious horde, will befioMi | 
(o havt* failed under the withering influence of thoee insedi 
oi litorature. which, fluttering or creeping about their pebi^ 
have nMidortHl their frain^nce pestilential, and turned tUi 
\wi\v\ into bittcniesB. Where can be found the emlbleBif ' 
that itaniask lip whic^h, arched like the bow of Cupd,Bli0l 
an nncrrinj; dart, whenever a smile relaxed its tension? W« 
miiihi doHi'ribe the perfect symmetry of her form, botiHii 
laninia^e could convey to the mind's eye the witcherieswilk 
which the (traces had surrounded it ; we might depict die te- 
turo8 of her countenance, but how could we catch aodfi 
tlio van in^ expressions which lighted it up with the inpB 
i^Iow of intelligence ; we must, therefore, exercise the jfif 
ment of Timanthes, and leave the reader to the sway of !■ 
own imagination. 
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CHAPTER XVI. 

A CUBIOUS DIALOGUE BETWEEN THE VICAR AND MISS VILLERS. 

— AN ENIGMA. — THE RIIH)LES OF SAMSON AND CLEOBULUS. 

— SOUND. HOW PROPAGATED BY AERIAL VIBRATION. 

MUSIC. A LEARNED DISCUSSION TOUCHING THE SUPERIOR 

POWERS OF ANCIENT MUSIC. THE MAGIC OF MUSIC, A GAME 

WHICH THE AUTHOR BELIEVES IS HERE DESCRIBED FOR THE 
ITBST TIlffE. — ADVENTURES BT MOONLIGHT. — SPIRITS OF 
THE VALLEY. 

On the following moming, Miss Villers, accompanied by her 
firiends, proceeded to Osterley Park, to pay her compliments 
to Maior Snapwell, and to adEd her entreaties to those of Mr. 
and Mrs. Seymour to induce the venerable major to spend a 
few days at Overton Lodge. The children, of course, had a 
holiday; but was it a holiday? Tom' and his sister have 
been frequently heard to declare that they never passed a 
more dull and listless day j and on resuming their scientific 
sports, their manner sufficiently testified that increased plea- 
sure which always accompanies our return to an agreeable 
occupation. 

"Mr. Twaddleton," said Miss Villers, addressing the 
worthy vicar as he entered the library at Overton, " I am 
happy to say that Major Snapwell has consented to pass a 
few dfi^s with us, ana I leam from him that you have been 
most delightfrdly engaged in promoting a new scheme of 
scientific instruction ; it is a subject wluch greatly interests 
me, and I shall be most happy in being allowed to become 
one of your paurty. To the merits of this system I am no 
stranger," continued the lady, " nor am I unacquainted, sir, 
with the advantage which your antiquarian knowledge has 
conferred : you Imve gamisned the intellectual banquet with 
some of the choicest flowers of literature." 

"You do me far too much honour, madam," said the 
vicar, as a gracious smile flitted over his countenance ; " but 
I rejoice to find that you attach a becoming importance to 
the researches of the antiquary. May I be allowed to hope 
that you will favour me with a visit at the vicarage^ and 
sped my poor collection of antiques 1" 
12 



' L'~.»- Tiir* 1 IT ■rvoj. I i? a56»:re von." said ^Ei* 
■ ' - r*r ■-». ■ "•: z'irz.':i\- o: a coUecuon which 
~r -cii-z* s:zie o: ihe rarest relics of 

- - v. - 1* -? i.vjbc a judge, an excellent 

- V — ■ > t.x-i*: :r.il.y if ut no maner— no 

. •'^-o^ . .- 15 -.^ ; sai-5. do poi9£es$ someftf 
-^r* : :.rij* i rjiTe. :.?r infcanoe. an imdoubicd 

- - . --r . : -i** .ra-^rr.: :^ >r.ej coined by John of France: 

- - '..".-"iCL-f *ar:r^e* o: rapescrr'of ihe -hi^anl 

" --T i ?*f r.fr* : : 5-^— i or sea^s : as well as an inteiwi- 
:: :::iro?S!»:?-* in wai. taken nom giants of 
. I. .-. L :c; -rr:r. ar.i ^ha: i* curious, the colouiof 
- -r — .\^- inirrri^::-? i*. wiu-.ou: any exception, gieen. 
. x. :: lis beer- said, to signify tiat the act? 
- . ■ : • : eve: OvXir-r.-e iesa and in force.' Let me con- 
■r.-.ii-.uev: uie vicar, - what other curiosities can I 
yo-r delijh: and approbation? Rork-basiDs: 
--- - .r r •.•£-ba5i::* fr^m Cam-breh. Ay. madam, you will 
: a.*: ^r.isrievi at a specinien which' — " at this* instant 
>!• i . : Mr*. SeyT!::oiir. lollowed by the children, entered 
-.rni-ent. and abruptly cut the thread of this vicar'? 

■ W-.v. I hear?" exclaimed Mr. Seymour: •'•Rock- 
: ■•.-.:> ' :or nieR*y'« sake, my dear vicar, let us not again 
• :":..^sc horrid basins of Druidism : do but considei 
rr-artvrdom I have suffered on account of those pools of 

• Well, well." replied the vicar iiettishly, " I will consent 
; I re-en e the question for Miss \lllers*s opinion, who, I 
La VP no doubt, will readily assent to their authenticity- 
K :t I have another treasure lately obtained from Cornwall, 
v.ljifh you have not yet seen — a sepulchral stone! — 
veslilfuh astaij' as the poet has it." 

Why I never observed it as I passed through theen- 
trarif!o.'*'said Mr. Seymour. 

KxtMJse me,'*' olwierved the ^-icar. "the Vestibule, if you 
iiii'jiH*!. Vou doubtless know it was a custom amongst the 
l{fiiri:iriH tn have an altar sacred to Vesta in the entrance of 
thi'ir linijw'H, and hence the term; — but I beg a thousand 
|i:ini(iiiH — <7)enia /fit dido^ — I am perhaps too critical." 

" Ni»l only pardon, but thanks, my dear sir, for the infor- 
'rniiion you have afforded us," said Mr, Seymour. 
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Miss VillerB was now invited to be present at one of the 
scientific conversations. 

"I shall be grateful to you for so pleasing a privilege/^ 
observed the young lady ; " and," continuea she, " may I 
be allowed to ask whether you have not been lately teach- 
ing my young Mends the operation of those various toys, 
which act by the force of the air ? the object I have in view 
in asking this question you shall presently hear.'' 

Papa has lately taught us the reason of the kite's 
aacenL and the action of the squirt, sucker, and pump," 
said Tom. 

"So I understood; and before you proceed with your 
sportive philosophy, I hope your papa will allow you to 
tiy whether you can solve an enigma I have composed for 
you." 

"A riddle!" exclaimed Louisa; " how delightful ! Pray 
read it, papa, and let us try to discover its meaning." 

Her father then opened the paper with which Miss Villers 
bad presented him, and read as follows : — 

** Mortal, wouldst thou know my name, 
Scan ibe powers, I proudly claim. 
OVr this globe's capacious round 
With fairy sprightliness I bound ; 
O^er sea and land my power extends, 
To every herb my care descends. 
Did 1 withhold my vital breath, 
Nature's forms would sink in death. 
When confined, or swiftly driven 
By angry spirits in the heaven, 
My wrath in thunders I make known, 
And discord claim me as her own. 
Tie love of freedom makes me wild, — 
When uncontroird, my nature's mild; 
And oft the nymph, in dewy |;rot. 
Seeks solace from my plaintive note; 
O'er lovers' graves I waft a sigh, 
And breathe the sound of sympathy. 
And know, ye sons of Albion's isle. 
That when the Hero of the Nile, 
Midst crowds with mournful pomp array'd. 
In the cold lap of Earth was laid, 
I sympathised with Britain's tear, 
And waved the banner o*er his bier. 
Tis I who from the trembling lyre 
Breathe tones of love and soft desire; 
'TIS I, the spirit of the shell. 
Who fill with notes the listening dell; 
And, when the war-trump sounds alarm, 
*Ti8 I who summon men to arm. 
Made captive by the arts of man, 
My various services began ; 
To grind hia corn, to drain his lands, 
4 Boon wat Uak% to spare hU ban^. 



nmid ke to fof«rB climes praoeed. 
Hr yukea me like the aeiftaiaf steed. , 
And. by my qaiek bat euj mntiom. 
He iraveraee tke fltormy oeeaa. 
Hit cbildren. too. my pmenee cnart. 
Tn |;ive ihem toye. and aiake ibem sport : 
Without my aid. their kite* wcmM lie 
At oeelem treisht* that ne'er could fly: 
Tbrir bumaunf -tnp» would •oundlewrifia, 
UnlcM I breathed a apell within. 
The mad«at maid without my power, 
WnoM wither like her kindred flower. 
IJfilev* Biy r*ip of sweeta she aipe. 
Where are the nit-ie« of her lips? 
Unlvf* uiy rl^fwinf rnnre she seeks. 
Wbvre > re the roses of her cheeks ? 
What art ar tin can strew her tresses 
With half the prmee my skill possesses T 
Ev'n gtiddemes are represented 
III Hraperies which I lavented. 
S<tin*'liiDe». 'tis true 1 am so frail 
At ruiBan-like to raise your veil. 
And ihut to curious mau reveal 
The charuM you modestly conceal. 
Revftnce the deed. Announce my Name. 
Kiir DOW you know the powers 1 claim." 

*' IjoX me conwiler,-' said Tom, thoughtfully; -Mt grinds I 
(Hir corn, and drainf* the land — why that must be a m3L" | 

NonscMiM* !"• cried Louuia, " how can a mill carry ourshni | 
a<TosH the nea? — perhaps it is canvas.'' said she, at UB 
same time riLstin«r an inquiring glance at the vicar, wiudl 
the reverend frentleman gravely recognised, by exclaiminS 
" Davujf man J non (Edipus.-^ At that moment Miss ViDcn 
wliiHpfjred in the ear of her little favourite, who shoidy 
uttorwardH exultingly pronounced it to be Air, To be sure, ' 
said Tom, but air in motion — It is Wind." 

The juvenile j^oup now attentively perused the enigma> 
in ordf^r to diHCover whether its different parts would admit 
of Hucli an interpretation. As soon as they arrived at the 
paHHa^e in which was described the waving of the banners 
over th(5 bier of Nelson, Mr. Seyniour interrupted them, by 
obHervin^ it was that passage which first suggested to his 
mind the solution of the enigma; and satisfied him that 
I-oniHa wjiH perftHitly right. 

" It HO happened," continued he, "that I was present 
durinj^ the awful ceremony of Nelson's interment in St 
Paul'H ; and never Hhall I forget the thrilling effect which 
was produced on the assembled multitude, by the solemn 
movemtmt of the baimers in the dome, aa the bier slowly 
iulvanced along the aieile of \he c«xh.ed>n2L\ w^.>n\£^^««s^ 
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aocidentally occasioned by a current of air from the western 
entrance, although, to the eye of fancy, it seemed as if some 
attendant spirit had directed the colours, under which the 
hero had bled and conquered, to ofkT this supernatural tes- 
timony of respect and sorrow." 

Miss Villers observed that Louisa had unquestionably 
sdved the riddle. 

" And pray, my dear Mr. Twaddleton," said Mrs. Sey- 
mour, what say you to these puzzles and rh3rming conun- 
drums ? Do you hold them in as much horror as you would 
80 many puns?" 

" By no means, my good madam. An enigma is a per- 
fectly orthodox species of composition ; and is, indeed, sanc- 
tioned by the highest authorities of antiquity." 

eve," observed Mr. Seymour, " that the pastime of 
riddle^making was extremely popular amongst the Grecians. 
Plutarch, if I remember correctly, has told us that the girls 
of his time worked at netting or sewing, and that the most 
ingenious among^ them ^ made riddles.' " 

" The most ancient riddle on record," replied the vicar, 

is to be found in the fourteenth chapter of the book oi 
Judges : — " 

Jnd Samson said unto them, ^ I will now put forth a riddle 
tmto you; if ye can certainly declare it me imthin the seven days 
qflhe feast, andftnd it out, then IwiU give you thirty sheets and 
imrty changes ^garments J And they said unto him, ^Put forth 
thy riddle wot we may hear it.^ And he said unto them, ^ Out of 
the eater came forth meat, and out of the strong came forth sweet' 
nessJ' " 

" And did they find it out ?" asked Tom. 

"My dear boy," replied the vicar, " you must read the 
chapter to which I have alluded, and you will thence learn 
all about this enigma." 

" We have also numerous riddles in profane writers of 
ancient date," observed Mr. Seymour. 

" Did you ever read of that invented by Cleobulus, one of 
the seven wise men of Greece, who lived 570 years before 
Christ?" inquired the vicar. 

" Pray be so kind as to relate it," said Tom. 

Mr. Twaddleton, in compliance with this request proceeded 
as follows : — 

" There is a father with twice six sons ; these sons have 
each thirty daughters, who are parti-colouxed, \\&nykv^ 
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-.vhiv. .nher black. They never see each otei 
:u »--. :. r aS?ve :"wenrv-i'our hours.*" 

V vr^r. ar..i unsixnable famiivl** observed Lmria. 
: i.-: r.f»ver :zue^ it." said Tom." - if I weretodedi- 

i"- t *■» it. " 

• * : ."lave iieverhele**. my boy. just pronounced the 
:. ii::- : '..'.e -a.; : liur.er. a::»i :hat. too. after a single momenl'i 
• -.erdri T..'" replieti the vicar. 

■ Ti.e Tiiirr.*? o: tne father .* how — where," I 

• I: :> a year!" 

V \".\:"' -v''.i-r.:evi the astonished bo v. 

■ A yr^-.r!" ei'h e*: L*.^aisa: "to be sure It is: I now sec il 
a/. »-.»-.'i:'.y. H;* ■ twice six sons* are the twelve months: Ae 
".M-y ■..i;:_:..-o>" :he days of eai'h month; and since one 
.:.iy ::-.>: r.rn r^s-iari'.y pass away before the next can aniTe, 
:::»'% ::;;iy It- trjiy said never to see each others faces.*' 

•■ A i:r.i::d«'.y r*\;vH:ndedl** cried the vicar. 

•■ A:..: fiirii »i:iy." a^l^led Tom. •• is certainly • parti-coloar- 
f l," if i:.;i;'.t.' ;;p oi lL_'ht and darkness." 

■(i nd, ;u::iiii! The ^uick apprehension of these mv 
hnlf ;>".;i v-miiie^." s;iid Mr.^Twaddleton. as he turned towant 
Mi<- ViHrrs. - is hijrhly interesiinir : their minds, fromwell- 
rPiTiilati'd (li'i'iji'.iiie. have acquired the faculty, if I maybe 
allowi'd th»» u«it» ot the metaphor, of urinnoirin'g a subject^ so 
a.** ron»pl<.'t«»ly to sep;ira:e the irrain from the chafF."' 

■•It is my in*pii:iiMi to proceed this morning with the 
consideration ot those toys wliich have the property of pio- 
iUu'.'iu^ sound. ■' said Mr. Seymour. 

•• I suppo>p von mean the wliistle, whizgig, and humming- 
top." ohservfd Tom. 

Vnnr papa, no doubt alludes to those instraments," said 
the* vicar, ** and I irreally approve of the arrangement; since 
our last lecture embraced tlie operations of the atmosphere, a 
RubjcH-t with which tho nature of sound is intimately con- 
nected.'' 

•• Wo liave lately considered the phenomenon of wind, 
as prodnced ])y the motions of the atmosphere, and I now 
proposi? to irivestiifate another species of agitation of which 
I he air is susceptible, a kind of vibratory or tremulous motion, 
wlii«'li, Klrikin«jr on the drum of the ear, produces sound." 

" Im it llie air vvliich produces sound?'' said Louisa, with 
"nich surprise ; "I tliought it was always occasioned by tiie 
^'il'riiiiniiH ol solid bodies. Well do I remember, when Tom 
"'•uck till) li/i^(t'r-gUws, that you *vmia©^ia.v.^Vj ^Cisoa^d the 
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lonnd by placing yodx hand upon it, and which you told us 
itopped the vibration of the glass, and so destroyed the 
KNind." 

You speak the truth, but not the whole truth," replied 
aer father. "Sound is undoubtedly the result of certain 
Siotions, or vibrations, produced in sonorous bodies, but 
iheee vibrations are communicated to the air, and from thence 
» the ear, in a manner which I shall presently explain." 

Do you mean to say, papa, that, if air were entirely 
excluded., bodies would be incapable of producing sound 
when struck?" 

" Not exactly. Air is the usual conductor of sound, and 
unless some otner medium be substituted, the removal of it 
would prevent a sonorous body from communicating any 
sensation to the ear. Liquids, however, are capable^ of con- 
veying the vibratory motion to the organ of hearing; for 
sound can be heard under water. Solid bodies wiU also 
convey it, and in a much more perfect and rapid manner; 
(45) thus the slightest scratch with a pin, upon one end of 
a long piece of timber, will be distinctly heard on applying 
the ear to its opposite extremity. The tramping of a horse 
is to be perceived at a greater distance by listening with 
the ear in contact with the ground, than by attending to the 
sound conveyed through the air; and hence amongst many 
eastern tribes, it is a common practice to ascertain the 
Mproach of an enemy, by applying the ear to the ground. 
jfifon the same principle, if we place our ear against a long 
bnck wadl, and desire a person at a considerable distance 
to strike it once with a hammer, it will be heard twicej the 
first sound travelling along the wall, the second through 
the air." 

" I thank you for that hint," said the vicar. " I now 
understand the principle of a new instrument which Dr. 
Doseall employs for examining the pulsations of the heart. 
He places the end of a wooden rod upon the breast, and 
applying the other extremity to his ear, declares that the 
sounds, thus conveyed to it, enable him to form the most 
accurate opinion in cases of diseased chest." 

"In the same manner," observed Mrs. Seymour, "that 
you may hear the boiling of the tea-kettle, by placing the 
end of the poker on the vessel, and appl3dng your ear to the 
handle." 

" I do not exactly understand what you mem\s^ ^ swm- 
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oi*s body. Will not every body produce a sound when 
struck?- asked Fanny. 

" lliose bodies are called sonorous, which produce clear, 
distinct, regular, and durable sounds, such as a bell, a drum, 
musical strings, wind instruments, and so on." 

" And upon what does this peculiiir property depend?" 
inquired Tom. 

Before I answer that question, I must explain the sap- 
posed nature of those yibrations of the air, upon which 
sound depends; you will then readily perceive why one 
species of matter should be better calculated than another 
for exciting them. It is generally believed that sound is 
conveyed mrough air by a succession of pulsations similar 
to thofte which are occasioned on the surface of smooth 
water by throwing a pebble into it. This at first produces a 
small circular wave round the spot in which the stone &Ils; 
the wave spreads, and gradually communicates its motion 
to the adjacent waters, producing similar waves to a con- 
siderable extent. The same kind of waves are produced in 
the air by the motion of a sonorous body, wnich will of 
course be in the centre, and the waves or pulsations will 
diminish in strength as they recede from that centre, until 
at last they become too weak to produce any effect aa 
tlie ear." 

When I strike a bell, do I produce exactly the same 
motion in the air, that I do in the water by throwing a stone 
into iiV' asked Louisa. 

''With tliis difference,'' replied her father, ''that as air 
is an elastic fluid, the motion does not consist of regularly 
extending waves, but of vibrations, which are composed of 
a motion forwards and backwards ; the undulations of the 
air differ also from those of the water, in not being confined 
to a plane, but in diverging in all directions from the cen- 
tre ; or, in other words, the aerial undulations are spher- 
ical." 

" It is a very puzzling subject," cried Tom. 

" I cannot understand," said Louisa, "how the motion of 
tlie air can extend so as to convey sound to a distance, if, 
as papa says, the air moves backwards as well as for- 
wards." 

"I see your difficulty, and will endeavour to remove it; 
attend to me. The first set of undulations which are pro- 
duced immediately around the sonorous body, by pressing 
^ainat the contiguous air, condexuae \\.. TV\a coadensed 
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lir, thou^ impelled forward by the pressure, re-acts on the 
irst set of undulations, driving them back again. Hie 
lecond set which have been put in action, in their turn, 
Kmmiunicate their motion, and are themselves driven back 
>y re-action. Thus there is a succession of waves in the air 
wrresponding with the succcession of waves in the water." 

" Now I understand why sound requires some time to 
lavel from a distant object to the ear, as you explained to us 
ipon a former occasion*," said Louisa. 

" But you have not yet told us what renders a body sonor- 
>U8," obseFved Tom. 

" Its elasticity : a ball of damp clay, which does not pos- 
1886 this property, will produce no other sound when struck, 
tnit that which arises trom the condensation of the small 
portion of air between the clay and the hammer which strikes 
It A hollow ball of brass will produce more sound, be- 
cause it is elastic ; but still very little effect will arise from 
this, since a ball is the worst shape, for admitting of vibra- 
doQ, on account of its forming an arch or dome, in every 
direction, so that one part stiffens and sustains the other ; but 
if such a ball be divided, and the edge of one half of it 
Btrack, a loud, clear, and distinct tone will be produced ; be- 
cause a hemisphere will admit of the exertion of elasticity, 
or of momentary change of figure, which is conducive to the 
perfection of sound; and accordingly the bells used for 
clocks, and for musical purposes, have generally such a 
figure." 

"I see clearly," said Louisa, " that it is the vibration of 
a sonorous body that commimicates the necessary motions 
to the air ; and I suppose that a body vibrates in proportion 
to its elasticity." 

"Certainly it does; but to render this subject still more 
intelligible, I have prepared a diagram." 

Mr. Se3rmour then exhibited a figure, of which the an- 
nexed is a copy, and proceeded to explain it in the follow- 
ing manner : — 

" You are well aware that an elastic body, after having been 
struck, not only returns to its former situation, but having 
acquired momentum by its velocity, like the pendulum or 
Bwingt, springs out on the opposite side. If, then, I draw 
the string a b, which is made fast at both enas, to c, it will 
not only return to its original position, but proceed onwards 
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to D. This is the first vibration, at the end of which it wiU 
retain sufficient velocity to bring it to £, and back again t» 
F, which constitutes its second vibration; the third vibratioo 

Fig. 64. 
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will carry it onljr to o and h, and so on, till the resistance 
the air destroys its motion." 

That is exactly like the swing or pendulum," said Tom. 

" As you are struck with the resemblance, take care and 
preserve the remembrance of it ; for I shall hereafter hate 
occasion to revert to it." 

" As I now understand how sound is produced and ctt- 
ried to a distance, I should much like to learn the cause of 
different tones," said Louisa. 

" Fond as you are of music, my dear Louisa, I am net 
surprised at the wish you have just expressed to become ac- 
quainted with the nature of musical sounds ; I shall, there- 
fore, endeavour to convey, in as simple a manner as posaip 
ble, the theory which has been proposed for their explana- 
tion. I think you will immediately perceive that, if the 
aerial waves which I have endeavoured to describe, should 
be irregular, or run into each other, there must arise a con- 
fusion of sounds ; thus discords may be readily imagined to 
be produced whenever a second vibration shall commence 
before the first is finished, so as to meet it half-way on its 
return, and interrupt it in its course. In like manner may 
we conceive the general nature of those arrangements upon 
which uniscni and concord depend ; where the vibrations are 

Eerformed in equal times, the same tone is produced by 
oth, and they are said to be in unison; but concord, as you 
well know, is not confined to unison, for two different tones 
harmonise in a variety of cases. If, for example, the parti- 
cles of one sonorous body vibrate in double the time of an- 
other, the second vibration of the latter will strike the ear at 
the same instant as the first vibration of the former ; and this 
is the ^ concord of an octave.^ Wken the vibrations are as 2 
3 J the coincidence will be al every ^Ct^o^^^towscL^^ 
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qpiekast, which, therefore; is the next degree of perfection, 
tad 18 called a ^ diapenle,^ or ^ fifth.' while the vibration of 3 
to 4 will produce the ' diatessarony^ or ' fourth;' but this and 
die next which follow in order, are not so agreeable to the 
judicious ear, and are therefore called ^ imperfect txmcard&? " 

Louisa here inijuired whether the difference in the acute- 
umb of a sound did not depend upon the nature of the vibra- 
tkm; and her fieUher, in repl^; stated that it depended en- 
tirely upon the degree of quickness with which the yibra- 
tioos were performed: the slower the vibration, the graver 
flie tone \ the c^uicker, the more acute.* 

" But, if I stnke any one note of the instrument repeated- 
ly, whether quickly or slowly, it always gives the same tone," 
observed Louisa. 

"To understand that fact," replied her father, "you must 
remember that the vibrations of bodies are regulated by laws 
Tory similar to those of the pendulum; consequently the du- 
ntion of the vibrations of strings or chords depends upon 
their length and thickness; for if two strings of equal magni- 
tode, but with their lengths as 2 to 1, be equally stretched, 
their vibrations will be in the same ratio; therefore the 
shortest will make two vibrations, while the longest makes 
one : but the vibrations of the same string will always be the 
ume whether it be struck quickly or slowly, upon the prin- 
oipte of the i^odvronaux property of the pendulum, already 
described." 

"Upon my word, Mr. Seymour," cried Mr. Twaddleton, 
"yon are getting out of your depth ; pray let us take leave 
of this subject, for I am quite sure that my young friends 
have akeady received more than they can carry away." 

" I submit my good sir; and in return for my compliance," 
said Mr. Seymour, "use your influence over Miss Villers, 
and induce her to favour us with a practical illustration of 
our subject upon the piano-forte " 

"Most cheerfully; but my intercession is quite unneces- 
sary, for I am sure that our fair friend is no disciple of Ti- 
gemu8."t 

" I am ever ready, sir, to comply with the wishes of those 
1 respect. I consider tne capnce which our sex too often 
displays upon these occasions, as not only a breach of good 
mamiers, but an evidence of unpardonable vanity." 

* Tbe namber of vibrations made by the wings nf insects, as befora 
■Ut«d, baa been ingeniously deduced fVoin tbe lone wUicti tbe^ ^QdacA« 
t Horat. flat. Uh, i. aal. & 
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Pray. Miss Viller». may I be allowed to ask whether 
Tou have ever directed yonr inquiries into the natare of in- 
cient music ? it must have been very superior to that of mo- 
dem ages.*' said ^Ir. Twaddleton. 

*■ I'pon a question of such doubt and difficulty, I ieelthit 
it would ill become a person of my verv limited knowledge 
to offer ail opinion ; althoogfa I am willing to confess tint 
the subject has often engaged my attention ; and yon ooidd 
not afford me a greater gratification than by clearing lO 
some of those doubts which have perplexed me. It i% 1 
believe, admitted, that we are unaue to ascertain the rnl 
nature of ancient music ; but it is evident that it wis a 
art with which mankind was extremely delighted ; for not 
only the poets, but the historians and philosophers, of the 
best ages of Greece and Rome, are as difiuse in its praieee, 
as of those arts concerning which sufficient remains hare 
descended to evince the truth of their panegyrics.*' 

Nothing, as you very justly observe, is now left u& bH 
conjecture.-' said the vicar; and yet it is impossiUe to 
read the accounts of the extraordinary effects produced bf 
the different * modes' of ancient music, without entertaimng 
a strong conviction of its great superiority over that <n 
modem times. What have we, my dear Miss ViUeis, to 
compare wiih the soft ' LydkLn,^ the grave ' Danan^^ or the 
furious ^ Phrygian;^ to say nothing of the subaltem modes 
of Aristides Quintilianus and others : such, for example, as 
the ^ mrfic,' * comic, ^ and ^encomiastic?^ What modem strams 
can produce the effects which are recorded to have followed 
tlie performance of Timotheus, the director of the music of 
Alexander the Great? One day, while the prince was at 
table, the musician performed an air in the Phrygian mode, 
whicn made such an impression on him, that, being already 
heated witli wine, he fiew to his arms, and was going to 
attack his guests, had not Timotheus immediately chan|ped 
the style of his performance to the sub-Phrygian, or Lydian. 
Music,'' continued the vicar, ^^has, in modem times, so 
i'allen from this degree of majesty and power, as to inauce 
some persons to doubt the truth of tne historical state- 
ments." 

" I confess, Mr. Twaddleton," said Miss Villers. "that I 
have always been inclined to regard ancient music as the 
vehicle of poetry ; and in a great degree to attribute to the 
power of the latter that influence which you appear to refer 
excluaively to the former." 
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« I am willing to admit," replied the vicar, ''that in the 
incient theatre, poetry always accompanied her sister science, 
asmsting, animating, and supporting her; in short, that she 
was, in all respects, her friend and fellow-labourer. ' qualem 
iKd esse sorvrem,^ as the poet has it : but does not tnis rather 
prove that poetry, in itsell was insufficient to produce its 
rail offsets without the aid of music ? In farther proof of 
the power of ancient music, permit me to remind you that 
Flato has said, ' No change can be made in music without 
a&cting the constitution of the state;' and Aristotle, who 
seems to have written his Politics only to oppose the senti- 
ments of Plato, nevertheless agrees with mm, conceming 
the power which music has over mortals ; and has not the 
judicious Polybius told us that music was necessary to soften 
the maimers of the Arcadians? In short, madam, music 
has lost its power over the passions of mankind, and this 
can only have happened in consequence of its having de- 
generated from its ancient purity and grandeur. If any one 
should have the hardihood to deny this my position, let him 
attend a modem rout in London. I have seen, my dear Miss 
ViEers, a party at a whist-table, a dozen persons in tete-^-titey 
and as many solitary individuals, sitting like automatons, 
not one of tnem being moved by the concord of sweet 
soonds, with which some lady YiSks been endeavouring to 
delight them. Had Timotheus appeared amongst them! 
hey, Miss Villers ? I think I see the party at the whist- 
talxe. as his lyre successively changed from the Lydian to 
the Phrygian mode. I must, however, in justice state, that 
I once aid see a lady lay down her cards in an apparent 
state of ecstacy, as a chorus of Handel suddenly burst upon 
her ear." 

"And what might that choms have been?" said Mr. 
Se3niiour; '' ' Blest be the hcmdV But, joking apart, you 
wpear to have satisfied your mind upon a point, which all 
the learning of Europe Has left in a state of doubt and per- 
plexity." 

"I nave merely delivered an opinion, sir; you perhaps 
will £Bivour us with your judgment.^' 

" The subject under discussion, my good sir, is one upon 
which no person can ever deliver a judgment, for this plain 
reason, that it is not possible for us to hear both sides.'' 

" Puia ! will you never cease to sully the pure stream of 
inquiry with the dregs of ridicule ?" 

"Well, thai^ to be serious; I agree wilk 'iAia^ ViJ\st%^ 
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that ancient inu»c. whaterer might have been ha powen, 
wa« p-eaily indebted to the poetry which accompanied it 
ior Its in li nonce over the feelings of mankind. It could not 
have bi'on otherwise. The ancient instruments; as repw- 
iientod in sculpture, appear so simple as to be apparently 
inc apabi e,ol producing great effects ; and^ indeed, amoDgst w 
wriTiniif^ of Aristoxenus. the oldest musical author, we cafr 
noT liiscover a trace of melody or harmony, such as we 
understand by air accompanied with different parts." 

To tiiat Tery simplicity am I disposed to refer the chaim 
o: aniii-m music.'* said the vicar ; "it was addressed to the 
ear. sir. Avhereas modem music is addressed to the ej|t; 
dexierity of execution is. now-a-days, more valued t&n 
beauty of composition : the sweetest shepherd that ever 
piped' on his Done reed, would be less applauded than he 
who can make his pipc' squeak for the space of five minuteB 
wiiiiout respiration. The ancients knew better than to sofier 
the energ^i' and accenmation of their rhythm to be so de- { 
stroyed : and only mark, sir, the extreme jealousy with 
which iliey regarded every attempt to injure trds simplicity; 
it even became a subject of legislation ; and Timotheos was 
actually banished ^m Sparta for having increased tbe 
number of the strinss in his hTe." 



said all you thinl^ necessary, in defence of ancient musiof 
If so. hear me. as the advocate of modem harmony. In the 
first place, there is not an anecdote which can be adduced 
in support of your side of the question, that may not be met 
with one parallel, and equally strong, in defence of mine. 
You cite the authoritv of Plato, to show that the constitution 
of a state may be atfected by chanmng its national music. 
AVhat said the great Lord Chathaml — * Oive me the nuJemg 
cf the national ballads, and I care not who makes the laws;' and 
the effects produced on the English people by Dibdin's 
songs fully justified the maxim : and it nas been said, and I 
believe truly, that Monk Lewises nautical ballads produced 
a degree ot enthusiasm that did more towards manning the 
British fleet with gallant tars, than all the despotic exertions 
of the pressgang : but remember, Mr. Twacfdleton, it was 
not tlie misicj but the pcfetry of those songs, which kindled 
the patriotic feelings wtiich saved our country ; and I appre- 
hend that this has been the case in all ages, where the power 
of music has been said to excite the feernigs of the populace. 
VV<7 know (hat the ancient barda oi o\xi onto^ oKMrntry called 
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loitli the emotions of their hearers by the poetry of their 
KmgB ; and with what success they practised Iheir callinjg 
ve may imagine from the fact that £awar(i the First, in his 
eonquest of W ales, had recourse to the barbarous expedient 
of murdering all the bards, from the many obstacles they 
threw in his way, by the strong hold which they had over 
the minds of the people. You have told us a story of Time- 
theus, and the influence of his harp over a drunken monarch. 
If this is adduced in proof of the power of ancient music, 
you must, at least, adunit that modem times have also had 
a Timotheus, who could excite or calm, at his pleasure, the 
most impetuous emotions. Henry III. king of France, says 
* Lb Journal de Sancy^^ having given a concert on occasion of 
the marriage of the Duke de Joyeuse, Claudin le Jeune, a 
celebrated musician of that period, executed certain airs, 
which had such ai^ effect on a young nobleman, that he drew 
his sword^ and challenged every one near him to combat : 
bat Claudm, equally prudent as Timotheus, instantly changea 
to an air which appeased the furious youth. But what shall 
we say of Stradella, the celebrated composer, whose music 
made the daggers drop from the hands of his assassins? 
Stradella was attacked by three desperadoes, who had been 
hired to assassinate him ; but, fortunately, they had an ear 
sensible to harmony. While waiting for a favourable op- 
portunity to execute their purpose they entered the church 
of St. John de Lateran, during the performance of an orato- 
rio, composed by the person whom they intended to destroy, 
and were so affected by the music, that they abandoned 
their design, and even waited on the musician to apprise 
lum of his danger. Stradella, however, was not always so 
fortunate ; other assassins, who apparently had no ear for 
music, stabbed him some time afterwards at Genoa." 

« And thus afforded a practical illustration of that beautiful 
paflBBge in Shakspeare,'^ observed Miss Yillers, 

• The man that hath no muric in bimMlf, 
Nor is not moved with concord of tweet ■onnds, 
Is fit for treasons, stratagems, and spoils; 
The motions of his spirit are dull as nifht, 
And his alfections dark as Erebus : 
Jjet no such^an be trusted.' 

"Are you satisfied?'' asked Mr. Seymour: "if not, I will 
proceed to tell you how Pahna, a Neapolitan, induced a 
cieditor who came to arrest him, not only to remit his debt, 
bat to contribute a sum for his support. I NnXL vSao t^^s^ 
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anecdote of Farineli the actor, who having a pathetic air to 
sing on the stage to a tyrant who had taken nim prisoner, 
the person who' performed the part of the t3nrant, and was to 
have refused his request, was so affected by the music, thit 
he actually melted into tears, and clasped the captive in his 
arms." 

••Elnough. enough!'' exclaimed the vicar: ''I see yoni 
object is to exalt modem, at the expense of ancient 
music." 

" In that you wrong me. 1 certainly do not believe thit 
the ancients* were better skilled than ourselves in music ^ and 
1 have been anxious to convince you that there are as many 
modem as ancient stories, in proof of the influence of ha^ 
mony over our feelings; but no one will deny that music is 
capable of producing extraordinary effects. Let us only in- 
terrogate ourselves, and examine what have been our sensa- 
tions on hearing a majestic or warlike piece of music, or a 
tender and pathetic air sung or playeil with expression. 
Who does not feel that the latter tends as much to melt tbe 
soul and dispose it to pleasure, as the former to animate and 
exalt it There is a celebrated air in S^^^itzerland, which, I 
have no doubt. Miss Villers will presently play to us. called 
^Bans des Vaches/ and which had such an extraordinary ef* 
feci on the Swiss troops in the French service, that they al- 
ways fell into a deep melancholy whenever they heard it 
Louis Xr\'.. therefore, forbade it ever to be played in France, 
under the pain of a severe penalty. We are also told of a 
Scotch air, * Lochaber no more/ which had a similar effect on 
the natives of Scotland. Never shall I forget the efiect pro- 
duced upon myself by the impressive requiem of Jomeli, as 
performed at the chapel of the Portuguese embassy to the 
memory of the late king of Portugal. The movement with 
which it commenced was a deep and hollow murmur, that 
seemed to swell from the tomb, and with which the voices of 
spirits imperceptibly rose, and intermingled; — a brilliant 
movement interposed, — it was a ray of hope that pierced 
the gloom of the sepulchre !" 

"I think," said Miss Villers, " that I can exactly appre- 
ciate the nature and extent of Mr. Seymour's opinion upon 
the (question at issue. He does not deny the charm which 
the simple music of the ancients must have exercised over 
the hearer, although he attributes much of the effect to the 
poetry, of which it may certainly be said to have been the 
vehicle; and you will remember, my good sir, that accord* 



MADB BCnNCK IN BASNB8T. 257 

ing to Homei*, the fiBiscinatiiig strains even of the sirens 
were not solely indebted to music for their powers ; their 
songs were the repositories of historical knowledge.'' 

"Very likely," said the vicar; "but I still agree with 
Jacob Bryant tnat nothing can show more fully the power 
of ancient harmony than the character given of the sirens; 
their cruelty the ancients held in detestation, and yet always 
speak feelingly of their music." 

" At all events," said Miss Villers, in a tone of concilia- 
tion^ " I do most perfectly agree with vou in believing that 
the mtricate combinations of modem narmony, by exciting 
our astonishment at the execution of the artist, very fre- 
quently overcome the influence of the music upon our pa»- 

mtnnm. " 



" I thank you for that concession," said the vicar. 

Miss Villers then proposed to demonstrate the forciUe 
and expressive language of modem ipusic by an experi- 
ment; "Allow me to inquire," said she, "whether any of 
the party are acquainted with a game which has been 
justly entitled to the appellation of The Magic of Music?" 

"Never," replied me vicar; nor can I imagine either 
the nature or objects of such a game." 

" Its object is to display the power of music as an expres- 
sive language ; the manner in which I propose to exemplify 
h, I will, with your permission, explain in a few words, 
Tne musical performer shall place nerself at the harp, or 
piano-forte, surrounded by the party who are desirous of 
witnessing the pastime ; the person to be operated upon 
must retire from the apartment, until the service which, 
nnder the direction of the music, it is determined he shall 
perform, is duly agreed upon and arranged. Such person 
IS then to be re-adbmitted ; not a word, look, or gesture is to 
escape from any one present; by tne expression of the 
music alone is he to receive his instmctions^ and, unless I 
am much deceived, you will find that this is amply suffi- 
cient for the purpose.''' 

" My dear madam, the thing is utterly impossible," ex- 
claimed the vicar: " It cannot be done ; unless, indeed, you 
really possess the secret of the ancient ' modes/ which were 
not even known to Meibomius, the learned commentator 

• "Oh atay, and listen to ua; we'll unfold 

jSU that tinu trea»ure»^ and the W9rld eomtaing. 
80 tang the allQringairenn, poaringfonh 
A aoftflMJodioa ■tniin.^*— (MflM. 
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upon the Greek musician Alypius ; nay^ Isaac Vossius hiin- 
salf, the expounder of rhythm, where he now alive j would 
never credit it.'' 

Are you vdliing to mate the experiment?" said Miaa 
Villere : " if bo, be so kind as to leave the room for a few 
minutes*'^ 

The vicar at^ordingly prepared to depart, casting at the 



ciently expressed the sceptic bra, he felt iipotj the occasion. 

" But you have not told mej" aaid he, by what signal J 
am to return, and submit to the proposed ordeal/' 

" The music will inform yoUj. if you pay sufficient atten- 
tion to its language/^ replied Miss Villers. 

The door having oeen carefully dosed, the company were 
consulted in a whisper, as to the service they should reauire 
the vicar to perform ► I should propose/' said Miss VilleTs, 

that Mn Twaddl^on be directed to take a rose out of the 
basket of flowers on the chimney-piece^ and having smelt 
itj to carry it to the haip.^^ 

" And do you propose to expteas all these different move- 
ments by the aid of music 1 If you auceeed, there must be 
an end to the vicar's scepticism/^ observed Mr. Seymour* 

If I fail upon this occaijion, it will be the first time," 
said Miss Villersi but you must all promise to be silentj 
and to maintain the moat absolute command over your coun- 
tenances.^^ 

Miaa Villers seated herself at the piano-forte^ and played 
off an elegant and sparkling overture, which so delighted 
Mrs. Seymour that ©he involuntarily exclaimed, " Jf music 
can be made to speak an inteUigible language, it must be 
under the guidance of Miss Viilers," 

Hush!" cried the performer^ in a half-whisper; " I am 
now about to summon the vicar mto the room, and we murt 
be as silent as CarthnsiansJ^ 

She acconlinglyj with exquisite taste and addressj intro- 
duced the air of " Open the dooTj Lord Gregory/' into which 
she infused so much expression, that the vicar must have 
been as dull as Midas had he not instantly caught its mean- 
ing. Nor were the Jady's hopes disappomted. Mr. Twad* 
dlelon entered, and appeared as if anxious to address the 
performer; bui an inteUigible glance from Mr. Seymour re- 
called him to Im duty, and hermetically sealed Ids lips. Hie 
intention had been, doubtless, to inquire whether nis ap^ 
peamnce were seasonable \ buitha cp^m^-aai ^tlcipated 
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Miss Yillen, who immediately on his entrance stnick up 
air of See ihe conquering Hero comes/" which at once 
satisfied his doubts, and conveyed, in language not to be 
BUsnndeTstood, the sanction of the enchantress, to whose 
^lls he had so unreservedly entrusted himself. 

The vicar had been told that he was to perform certain 
acts on his re-admission into the room; but, thought he, 
how am I to discover the thread which is to guide me 
through so perplexing a maze? I can discover at this mo- 
ment nothing but a concord of sweet sounds, that would 
ntber dispose me to listen in profound repose, than to enter 

ru any service of exertion. Miss YiUers saw and guessed 
nature of his embarrassment, and changing the melody, 
struck into the air of " Hearken and I will tell thee how?^ She 
dian, by a succession of well-selected chords, which were 
now played ^piano,^ and now ^farte^ convinced the vicar 
that sne commanded an instrument fully capable of readily 
and forcibly expressing encouragement and repulse in all its 
degrees. 

"Thus much then is certain," mentally ejaculated the 
Ticar, that she is enabled, by me aid of music, to signify 
her approbation, or disapprobation, of any act which I may 
attempt to periorm. I accordingly, predicate of this said 
music, that it is, honA fide^ a logical weapon ; inasmuch as it 
can amitn and deny. It, therefore, omy remains for me, 
knowing as I do that I have some act to perform, to ascertain 
the / foe^,' or ^ for the act in question, whatever it may 
be, must of necessity be done or accomplished 'tn vroprvo 
locOj' or in some defuiite part of the room." With this de- 
termination, founded, as ne believed it to be, on the unerr- 
ing basis of Aristotelian logic, he advanced towards the 
tB&e 'j but the loud and discordant sounds of the instrument 
at once convinced him, that, however correct his notions 
might be with reference to the ^ substance^ or first ' predicO' 
mmtj^ they were evidently erroneous as to the ' accidents' of 
'time,' 'place,' and 'relation;' at least, such were the ideas 
that floated through the categorical organ of his cranimn, 
and he accordingly faced about, and made a retreat towards 
the window; but the notes now became still more clamor- 
ous, and increased in vehemence. Ay, ay, thought he, it is 
quite evident that I am receding from the meatre of action; 
and with this conviction he diverted his steps into a different 
direction, and, in a slow pace, tracked the path, by Iioa 
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with as much sasacirr as a doe fioUows his piey by his nose. 
A« he approached tHe fire-place, the stonn of' sounds grad- 
ually 5ur»«ivled. until a peacetol muimur breathed around, 
which tinaily died away as the Ticar placed his hand npoD 
the chimney-piece. So then it appears, after all, that I faftve 
some service to perform at the tire-side. It is. doubtlen, 
to sit down, thought he. as he espied the elbow-chair^ wbich, 
at that moment, appeared to his fieuicy, as if stretching foidi 
its hospitable arms to receive him : but scarcely luid he 
answered the imaginary- invitation of his old friend, by pre- 
senting the nether part of his person to its luxurious 1^ of 
down, than a sudden ^nrzato. or crash in the minor Kej, 
made him rebound upon his legs, as nimbly as though the 
cushion had been a bed of thoms. Miss ViAers now resolv- 
ed the discord, and dexterously dashed into an allegro 
movement, in which she introduced the air of ^^HowfweA 
are the fioirers that grow !'' 

The vicar's face mantled with a smile, as the boquet on 
the chimney-piece met his eye. and harmonised with the 
sounds that Hoated in his ear. It is evident, thought he, that 
those flowers are the objects of my pursuit/ — but what was 
he do with them ? The musician solved the question, by 
tastefully exchanging the former air for that of Adt ^ 
damask rose be siceet.-^ No sooner had these notes deUvered 
their melodious errand to the subtle ear of the vicar, than he 
instantly seized the rose, and carried it in triumph to his 
olfiactory organs : at the same moment tlie music ceased. 
The pause, however, was but of short duration; for Miss 
Villers, by resuming her labours, intimated that some farther 
service was expected. Was he to retum the rose ? Cer- 
tainly not ; for the attempt was marked by strong disappro- 
bation. Was he to take it out of the room '? The music put 
a decided negative upon that movement ; for the vicar had 
scarcely measured hauf the distance of the apartment before 
the air of " Fly not yet^^ arrested his steps. By a continuation 
of the same varying style of expression, and strongly marked 
rhytlim, the vicar was shortly fed to atHx the rose upon the 
harp. 

Upon my word,*' exclaimed the vicar, " I shall no longer 
hesitate to credit the story related in ' Peter Simple,' of a 
certain lady who played so exquisitely, that upon introduc- 
injr an imitation ot thunder, the cream for tea became sour, 
l)«Hi(l«H throe casks of beer in the cellar !" 
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In closing our account of this interesting scene; it is scarcely 
eeessanr to describe the delight and imrth of the juvenile 
luty. It was, in truth, a very extraordinary exhibition j and 
■hen the reader considers that, beyond what was furnished 
bf the expressive language oi music, the vicar' did not re- 
oeiye a single hint for his guidance^ he may, perhaps, cher> 
idi some scepticism upon the subject ; but we can assure 
kbn that we have repeatedly witnessed, not only a similar, 
but a still more complicated performance of the same kind, 
md with equal success. (46) 

The evening of the day on which this musical divertise- 
ment was performed, was one of those which so frequently 
occur in August, when sultry heat is succeeded by refiresh- 
ing coolness. Isabella Yillers possessed a quick sensibility 
to the beauties of nature, and she quitted the drawing-room 
to enjoy, without interruption, that pensive quiet which main- 
tain^ an undisputed dominion. The moon had but just 
nsen. tipping the summits of the wood with silver, while it 
left tne mass of foliage in deeper shadow. Never was there 
a &iiy scene better calculated to awaken the emotions of the 
heart, or to kindle the energies of the imamnation. The hour 
too was propitious to the indul^nce of mat undefined spe- 
cies of reverie which is the remiement of intellectual plea- 
sure. Having traversed the winding path of the wood for 
some distance, she iound herself in one of those sequestered 
g^Uides we have formerly described. She seated herself on 
a rustic bench, tastefully formed out of an aged oak, whose 
Tanerable figure was bending under the hand of time, and 
Iier mind was gratefully lulled into a pensive calm by the 
review of past events, as the ear is soothed by the murmur 
of wild and distant music. A sudden breath of wind, as it 
swept the foliage, aroused her from her reverie, and turned 
the current of her ideas from ipast scenes to future prospects. 
The moon, as if in sympathy, suddenly peered through the 
sylvan avenue, and threw her rays upon one of those statues 
Mrhich we have already described as giving such an air of 
classic sanctity to thes^ secluded glades. It was the figure 
of Time, which in the gloom of the wood had hitherto es- 
caped her observation. To a mind of exuberant fancy, a leaf 
cannot fall to the ground, nor a zephyr waft the fragrance of 
the violet on its dewy pinions, without conveying some beau- 
tiful emblem of morality. Isabella rose from her seat, and 
approached the figure, whose hoary countenance appeared 



m if lighted np into a plarid anile bjdie beams of die 
BOOD, which feb diieedj itpaa it; her eye ^anced from his 
£Ke to his scjthe ; itebhkidewwfaiddeii in a (Foster of roses— 
Were 1 8aflce^ptible of a aupe i alit ioog impression, thoo^Isa- 
bi^a, did ever a ciicnnulanoe present itself better calculated 
to justify its indulgence? Oa the pedestal of the figure was 
a basso reliero, in whidi Time ameared in the act of shirer- 
in^ into pieces the clnb of Heicme& with a cmtch. In a few 
mmntes she qnitted the scene, ^gdiich^ in spite of her better 
reason, she could not wholly divest of its prophetic influence, 
md proceeding along the winding pathf at length descendea 
into the yalley. The moon was at this time shrouded in daik 
doods, and althon^, by a painful effor^ Isabella Yillen 
snmmoned all the powers of her vision, the objects around 
her retiiained invisible, until the eye had so &ir accommo- 
date itself to the gloom, as to recognise the white foam of 
the water&ll. The moon now gave a coy and furtive ^ance, 
the water for an instant sparkled in her beams, and then was 
lost in deeper shadow. A spectre of human form, but of 
gigantic stature, arose from the spot to which the eyes of Isa- 
Sella had been directed — was it the spirit of the Fountain? 
It appeared to advance, but the moon once again shining 
forth in splendour, it vanished^ 

. . . . " and what aeem'd corporal melted 
As breath into the wind>** 

The courage of Isabella was destined to sustain another 
trial, for scarcely had the vision disappeared than she dis- 
tmctly heard her own name pronounced; and since from the 
direction of the sound, she well knew that the spot from 
which it issued was inaccessible, we ought not to feel sur- 
prised at her having at the instant referred it to a supematural 
orimn — it was, however, but the illusion of the moment, 
and she determined to return to the house and submit the 
events of the evening to the iudgment of Mr. Seymour. 

We shaJl not trespass any longer upon the patience of the 
reader, than to state that Miss Viller? arrivea safely at the 
I^dge, and very shortly afterwards retired to rest. With 
your permission, gentle reader, we will follow her exam- 

Slo ; for to say the truth, our lamp — that midnight sun which 
lumos the path of the author, — is dimmed by the dark 
clouds that lower at its setting ; our Pegasus, the pen, which 
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lias raced for so many hours over the snowy plains of fools- 
is &irly done up," and refuses any longer to sip of 
that spring which can alone sustain its powers, and impltft 
utility to Its moyements. 

Ecce! 



Fig. 65. 
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CHAPTER XVII. 



ORIGIN OF THE CRESCENT AS THE TURKISH ENSIGN. APPARITIONS 

DISPELLED BY PHILOSOPHY. — ^FAIRY RINGS. — MUSICAL INSTRU- 
MENTS CLASSED UNDER THREE DIVISIONS. MIXED INSTRU- 
MENTS. — ^THEORY OF WIND INSTRUMENTS. — THE JEW's HARP. 
— THE STATUE OF MEMNON. — AN INTERESTING EXPERIMENT. 
^THE FLUTE. ^THE WmZ-GIG, ETC. ECHOES. THE WHISP- 
ERING GALLERY IN THE DOME OF ST. PAULAS. — ^THE SPEAKING 
TRUMPET. — ^THE INVISIBLE GIRL. — OTHER ACOUSTIC AMUSE- 
MENTS. 

On entering the library on the following morning, Mr. Sey- 
mour informed Miss Villers, that Major Snaqpwell nad taken 
his departure, in order to breakfast with the vicar, and that 
he haa invited Tom and Louisa to accompany him, for the 
sake of inspecting the cabinet of medals ; out ne added, that 
he expected the retum of the party at two o'clock, when he 
proposed to give them a lecture upon the philosophy of the 
several toys which are indebted for their action to atmo- 



" Suppose, then," said Miss Villers, "that we walk to- 
wards Forest Lane, and meet them on their retum. This 
arrangement," she added, " will aflford me an opportunity 
of communicating to yxm the history of some adventures 1 
encountered last evening, and of taking your opinion upon 
them." 

" You well know," answered Mr. Sejrmour, "that you 
may always command my services — but you have really 
raised my curiosity : what can be the nature of the adven- 
tures you speak of?" 

Miss Villers then entered into a particular account of all 
she saw and heard the preceding evening ; with which the 
reader is alreadjr acquainted- Mr. Sejnnour, however, sug- 
gested the propriety of abstaining from any discussion upon 
me subject until the children were present to hear it; for, 
said he, " I am most desirous that they should he famuliar- 
ised with those natural sources of illusion which enlighten 
the wise, while they minister to die superstitious fiears ot the 
-ignorant." 
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They had not reached the entrance of Forest Lane, before 
they perceived the vicar with Tom and Louisa, followed by 
the major. 

"Papa," cried Tom, as he ran to meet his father, ^'we 
have had a most deligntful morning ; amongst other things, 
do you know we have found out the meaning of the cres- 
cent which the Turks always wear, and use as their en- 

" Indeed ! well, then, let me hear your explanation," said 
his father. 

Major Snapwell and the vicar had by this time joined the 
party, and with their assistance Tom was enabled to offer 
the following account of it. The crescent appears on the 
eaily coins of Byzantium, and was intended to commemo- 
rate the defeat of Philip of Macedon, who, as he was about 
to storm it on a cloudy night, was discovered by the sudden 
li^t of the moon. When the Turks entered Constantinople, 
tl^y found this ancient badge in various parts of the city, and 
suspecting that it might possess some magical power, they 
assumed the symbol and its power to themselves : so that 
the crescent became, and stm continues to be, the chief 
Turkish ensign. 

" Well, I must own that you have given me a new and 
▼eiy curious piece of historical information, and I thank you 
for It," said Mr. Sejrmour. 

" Medals, then, are occasionally of some litde use," re- 
marked the vicar, with a sarcastic smile : for if the truth 
must be told, the reverend antiquary had been a littie net- 
tled as usual by the freedom with which Major Snapwell 
had criticised some of his rarities : but let that pass. 

As soon as the party re-assembled after the excursion of 
the morning, the circumstances which so greatly astonished 
Miss Yillers on the preceding evening, were again related 
by her. 

"My dear young lady." observed Mr. Sejmour, " I never 
heard a better sloiy for illustrating the illusions to which the 
senses are exposed : and if you will read the second letter 
on ' Natural Ma^c,' by Sir David Brewster, you will obtain 
a ready explanation of your vision — but let us examine it 
philo6ophicall][^. In the first place vou acknowledge that 
your imagination had been previously excited during your 
ramble U^ough the wood, and more especially by your re- 
verie at the statue of Time ; now it is well known that such 
a condition of the mind prepares and ada^Xfi 01^3^ 
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vision for those illusions which I am aboat to explain. You 
have toUl us that, on your descent into the valley, the moon 
harl withdrawn its light, and several minutes had eLapaed 
before an obiect became visible, and that was the wkiU torn 
of llie waterfall.'^ 

If I rightly remember, Brewster has stated that the spec- 
tres that are conjured up by the imagination are always vme. 
because no colour can be seen at night," observed Mrs. Sey- 
mour. 

^' Undoubtedly,' ' replied her husband ; " and as these 
spectres are formed out of objects whose different parts re- 
flect different de^ees of light, their fainter parts will appear 
and disappear with the ever-varying degree of illuminatiaa 
which is occasioned by the moon shining through a veil of 
clouds, and a change even of shape will be thus produced 
which will impart to the object in question the semcilance of 
a living form. The actual state of the eye itself will also 
greatly assist in completing such an illusion ; for, in conse- 
quence of the small degree of light, the pupil expands to 
nearly the whole width of the iris, in order to collect eveij 
ray, and in such a condition it cannot accommodate itself to 
see near objects distinctly, so that the form of a body actoaUy 
becomes more shadowy and confused when it comes witbin 
the very distance at which we count upon obtaining the best 
view of it." 

'^You have certainly explained the reason why bodies 
seen under a faint illumination may appear distorted and 
caricatured ; indeed, I now remember that Sir Walter Scott, 
in his 'Pirate,' has given us a very good illustratioii : ffx 
Cleveland when absuidoned on Conin-bay is said to have 
seen many a dim and undefined spectre in the misty dawB. 
But I am still at a loss to understand how the vision I wit- 
nessed in the valley could have been conjured up," said 
Miss Villers. 

It was the doubtful and flickering light of the dofoded 
moon upon the mass of wlute sandstone,'' said Mr. Sey- 
mour. It is a great law of the imagination, that a likeness 
in part tends to become a likeness of the whole. The sand- 
stone presented, in the first instance, a form somewhit 
resembling the human figure, or some part of it, when your 
active imagination immediately completed the outline; juit 
in the same way as we trace images in the fire, or castks 
in the clouds, or grotesque ^goies of men and animals on 
damp ivalls." (47) 
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'^I am satisfied/' said Miss Villers^ '^and I thank yoU; 
and Sir David Brewster, for the lecture ; and now," con- 
tmued the ladjr, how will you explain the circumstance of 
my name havmg been so audibly pronounced, and from a 
which made it impossible that it should have come 
any human being. 
" It was the solitary spirit of the dell," said Mr. Seymour, 
with a smile ; a rural spirit who is disposed to become 
very loquacious whenever the repose of ner habitation is 
di^orbed. I can assure you," added he, " liiat you are not 
the first person whom her gambob have surprised and ter- 
nfied in the shades of evening. I presume you have dis- 
covered that I allude to that unseen musician of the air — 

BCHO." 

Indeed, Mr. Seymour, the sound could not have been 
the eSoot of an echo, for I never spoke," replied Miss 
Viilers. 

''Very likely, but I happen to know that Mrs. Sejrmour 
called you by name at the orchard gate." 

"Nor will that explain it," observed Miss Viilers; "for in 
that case I must certainly have heard her; whereas the 
aonnd came in a very difierent direction, from the inacces- 
sible rocks of sandstone." 

"Young lady," said Mr. Seymour, "you must forgive 
me for telUng you that your i)hLlosophy is at fault. It is as 
poesihLe to hear an echo without recognising the direct 
Boond which produced it, as it is for two persons to be so 
placed as to see each other in a looking-glass, althou^ 
objects might obstruct the direct view of themselves. Did 
you never walk between an irregular wall and a row of 
Looses, or along a valley intercepted by houses during the 
ringing of a peal of bells? Nothing is more conmion 
imder such circumstances, than for me sound, instead of 
aniving at the ear in its true direction, to be reflected in one 
that is opposite to it: — now before we quit the subject of 
q[itical iUusion, let me relate an incident which occurred to 
myself. I presume you are all acquainted with the appear- 
ance in the grass, caUed a Favry-ring?" 

"To be sure," said Tom, "a very dark circle of grass, 
anrand which there is generally a ring that looks as if the 
ground had been bumt." 

" Very well, — and we are now satisfied that this appear- 
ance is the consequence of the growth and decav of certain 
fungi, (48) although the common peopV© 



1* jr^ir^ec i:ie samboi* of fairies — now then 
=./ ^'. .r/. I: -iras *oq a "mixwilig^T night, last Angiut, 
■a-jie- Vcr:_J:^ * r.eighb£>:mi2 meadlow. enjoying the 
rei-:-T* . : •j.e eTe-.i- ^. :La: I me: a vonng fumer, an intelr 
i-rrs.;-. al:h.c-:i^ a linle inrliTied lo a belief in the 
riirrrJ. -sri?. mT appn^aching with a hasty step tfaiu 
aix-.s:r-i =.e: — -Y-^u Lave onen ridicaled mj beuef in 
iair.-r?. o: iheir bei^g ihe cause of those rings which go 
by i.A=ie : yo- may now. if von please, satisfy you^ 
sell 'J-eir reality . i: yon will onlv return with me to the 
elii:-<.-'.:>=«e. which., as yea know, abonnds with faixT-ringB. 
Wi'j^i -^e la^ :ew minutes I have actually seen them at 
iLei: zambols under the great elm : they are. sir. tiny beings 
whici. sji far as I could judje at a distance, cannot be more 
tLari a few inches in hei^t : but there they are frisking 
away most merrily : pray. sir. do let us return, and satirfr 
voursel: as well as me.* — You may readily suppose that I 
lost no time in compl\-ing with my friend's request ; and 
sure enough there thev were.'" 

"What, the furies!'* exclaimed Louisa, in astonishment 
" Have patience; my dear, and you shall hear. I ccmieflBy" 
continued Mr. Seymour, "that at the first glance, I was al- 
most starJed into' a belief in the reality of my fnend's aflfie^ 
tion ] but on approaching, the Fairjj^ Queen and her conit 
were changed mto a circle of frmgi, to which the shadowy 
play of the leaves of the neighbouring tree had. in the li^ 
of the moon, given the appearance of a fantastic motion. 
The illusion. I will admit, was very extraordinary, and one 
well-calculated to impose upon the credulous countrymen.'' 
The youns: party were much amused by the anecdote, and 
the vicar took this opportunity to explain, on natural princi- 

{)les, several superstitious appearances recorded in ancient 
egends. 

Mr. Seymour now proposed to dedicate an hour to the ex- 
planation of the several toys which owe their action to atmo- 
spheric vibration; '^I shall then/' said he, addressing Wm 
VillerH, "be at your service to interrogate the spirit of the 
viilUty; and the children, whom I intend to accompany ns, 
will \Hi tlius better prepared to comprehend the theory of the 

" MuHicul instruments, amongst which I include the toys 
t(i which 1 have alluded, may be classed under three heads: 
-^utrmf^ed instruments, such as ^e harp, yiolin, &o.; wnd 
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instnunents, as the flute and trumpet; and instruments of 
ftmuskmy as the tabor and drum." 

"And which kind do you consider the most ancient?" 
asked Miss Villers. 

Wind instruments, madam, most unquestionably,'* cried 
Mr. Twaddleton. " Diodorus ascribed their invention to the 
■oeidental notice of the whistling of the wind in the reeds, 
on the banks of the Nile; and the poet Lucretius maintained 
ft similar opinion." 

"I really, my dear sir, cannot see any good reason for 
giving this preference, in point of antiquity, to wind instru- 
ments," said Mr. Seymour. "The lyre or harp, is, surely, 
as ancient as any instrument on record. The mythologist 
ascribes the idea of producing sound by the vibration of a 
— to Apollo; which is said by Censorinus to have sug- 
itself to him, on his hearing the twang of the bow of 
ter Diana. With respect to instruments of percussion, 
it may be reasonably supposed that the sonorous ringing of 
hollow bodies, when struck, must have very soon suggested 
^ir invention to mankind; but I reajly consider any re- 
search into a question of such obscurity as uninteresting as 
it must be hopeless; let us rather devote our attention to the 
philosophy of these instruments. I have stated that they 
may be referred to three principal classes; but I must at the 
same time observe that, in some cases, the vibrations of solid 
bodies are made to co-operate with those of a given portion 
of air; for example, trumpets and various horns may be said 
to be mixed wind instruments, since their sound is produced 
by the joint vibrations of the air and a solid body; and in 
certain stringed instruments, as in the violin, tlie immediate 
effect of the strings is increased by means of a soimding- 
board, which appears to be agitated by their motion, and to 
act more powerfully on the air than the strings could have 
done alone." 

" I apprehend that this mixture must obtain more or less 
in all instruments/' said the vicar. 

" Not at all. The flute, flageolet, humming-top, and the 
cavity of the mouth in whistling, may be considered as sim- 
ple "wind instruments, in which the quality of the sound is 
alone determined by the vibrations of the air. I have al- 
ready explained the manner in which the oscillations of a 
string excite aerial undulations, and thus produce sound; 
and you have seen that the nature of these sounds is deter- 
mined by the length and thickness oi svxcYi. "Ois 
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theory equally applies to wind instraments, in which case a 
column of air corresponds with the string, the Tolume and 
length of which determine the sound. In the harp, the stnngB 
are constructed of different lengths and dimensicms j and so, 
in the Syrinx or Pan^s pipes, is the ▼olume of air adjusted to 
the respective notes by the size and length of the reeds ; hot, 
in the violin, the lengths of the strings are altered at {dea^ 
sure by pressing them down on the finger-board; and in 
like manner, the effective length of the flute is changed by 
the opening or shutting the holes made at proper distances 
in them ; the opening of a hole at any part being the same 
in effect as if the pipe were cut off a little beyond it." 

Mr. Seymour and the vicar then entered mto a long dia- 
cussion, with which it is not our intenticm to swell our his* 
tory, or to exhaust the patience of the reader ; we shall, 
however, with his permission, collect from the mass some of 
the more interesting facts, ana present them in as condensed 
a form, as may be consistent with perroicuity. In ^peaking 
of the Jew^s-hatp, a little instrument with which every school- 
boy is well acquainted, the vicar stated that its origin was 
lost in the long lapse of time ; but that it was in very c«n- 
mon use throughout Europe, and more especially in the Ne- 
therlands and the Tyrol, where it was the delight of the pea- 
sants and their families. He also said that it was known in 
Asia^ and that the Greeks of Smyrna called it, in imitation 



Fig. 66. 




of its sound, biambo. The name by which it is now known, 
he observed, was evidently derived from the Jews, who 
were formerly the great venders of it, and of other top 
throughout Europe, although he stated that his friend Mr. 
Prybabel was of opinion that it waa ^. ^ttol^^^xoti of jau^$ 
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harp. Mr. Sejrmour described its construction, and the 
Aeory of its action. It is composed of two parts, the body 
and the tongue; the former has some resemoiance to the 
handle of a certain kind of cork-screw ; the latter consists of 
a litde strip of steel joined to the upper part of the body, and" 
bent at its extremity, so that the fingers may touch it more 
readily. This tongue, or elastic plate, produces, in itself, 
only a sound which serves as a drone, although it appears to 
act like the motion of the bow of a violin in excitmg other 
sounds, by breaking the current of air from the mouth, the 
acuteness or gravity of which will be determiued by the 
pressure of the lips, and the magnitude of the cavity of the 
mouth. To understand, however, this part of its operation, 
it is necessary that the reader should oecome acquainted 
with the nature and effects of what have been termed Reso- 
nances, and Reciprocated Vibrations of Columns of Air. This 
property of sounding bodies, which to the ignorant must ap- 
pear as an inexplicable species of sympathy, will be more 
tuJly explained m a note ; (49^ at present we shall merely 
give one or two examples of its enects. A singer has been 
known to break into pieces a large glass tumbler by the 
power of his voice ; and a violin suspended against a wall 
may be heard to yield the same notes as those produced by 
a performer on a similar instrument in the same room. To 
produce such an effect, however, one condition is mdispen- 
sable, that the body to be put in vibration must be in unison, 
or agreeing in pitcn, with the one communicating the sound. 
Hence the necessity of so adapting the capacity of the mouth 
in placing the Jew's harp, as to make the column of air 
which it contains to reciprocate the sound of its tongue. The 
subject was agreeably concluded by some anecdotes which 
were related by Miss Villers, in proof of the astonishing powers 
of this little instrument when directed by the skill of a mas- 
ter. For the sake of those who may be curious upon this 
subject we have introduced an account of two great per- 
formers, in an additional note. (50) In speaking of the flute, 
Mr. Twaddleton took occasion to observe, that its name was 
derived from^irfo*, a lamprey, or small Sicilian eel, which 
has seven holes on each side; an etymology which will pro- 
bably be as new to our readers as it was to ourselves. The 
children slao received their share of instruction and amuse- 
ment upon this occasion. Tom, for the first time, became 



♦ MuriBos optimto flute sunt in SicWia.— Korr. R. R.\\.^-'*« 



272 



PHILOSOPHY IN SPOBT 



accjuainted with the use of the pea in the whistle, which, he 
was told; was to agitate and break the current of air, and 
thus to produce a succession of quick vibrations upon which 
the acuteness of its sound depended. Louisa exhibited her 
inhiz'gig, which, for the information of the unlearned reader, 
we may state to consist of a hollow disc of wood, haviiig an 
opening in its side, like that in the humming-top j by the 
alternate coiling and uncoiling of the cord upon which it is 
strung it receives a circular motion, the rapidity of whidi 
produces, by means of its opening, an aerial vibration that 
gives a loud ringing sound. 

I should very much like to hear your opinion of that 
Egyptian wonder, the statue of Memnon," said the vicar. 

" Its history," answered Mr. Seymour, " is involved in 
considerable doubt and difficulty. Authors of credit agree in 
stating that it certainly saluted the rising sun with a mua- 
cal sound ; but doubts are still entertained as to the cause 
which produced it, whether it was the effect of mechamsoi, 
or a juggle of the Egyptian priests. An English traveller, Sir 
A. Smith, informs us that he visited the statue, and actually 
heard the sounds at six o'clock in the moming ; but, he be- 
lieves that they proceeded, not from the figure, but nom the 
pedestal, and ne considers that they may arise from the im- 
pulse of the air upon the stones of which it is constnusted. 
Others have supposed that the heat of the sim's rays, cfflB- 
centrated by a mirror, may have acted upon plates of metal 
so as to produce the effect. It is not my intention to argue 
this point : but I will show you an experiment, by wWch 
you will, I think, be convinced that a statue might easily be 
constructed like me Memnon to yield musical soimds by the 
application of heat, whether denved from the solar rays, or 
from any other source." 

Mr. Seymour produced a piece of apparatus, of which we 
here present the reader with a sketch. It consists of an ob- 

Fig. 67. 



long block of copper, one surface of which is flat, the other 
formed by two planes meeting at an obtuse angle, and hav- 
ing a groove at the point of junction a. To this block a han- 
dle is affixed. 
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Mr. Seymour having thus described the form of the instru- 
ment, and stated that its construction was solely directed 
with a view of making it oscillate freely on any plain sur- 
face, thrust the block in the fire, and when sufficiently 
heated, placed it on its angular surface, upon a fiat piece of 
lead. It immediately began to vibrate, producing at first, a 
kind of singing-noise, not unlike that of the simmering ol a 
tea-kettle, but the vibrations became more and more rapid 
mitil a distinct musical sound was produced, which from time 
to time varied in its pitchy and gave rise to an effect scarcely 
inferior to that of the Eolian harp. 

"How extremely beautiful!" said Miss ViUers. 

"And how adimrably does it illustrate the theory of mu- 
sical sounds?" observed Mr. Seymour. " We have here, you 
perceive, a series of impulses commimicated to our ears by 
the air, at first in slow succession, and by degrees more and 
more rapidly; at first we hear a rattling noise, then a low 
murmur, and then a hum, which by degrees acquires the 
character of a mXisical note, rising higher and nigher in 
acuteness. It is evident, therefore, from this experiment 
alone^ by showing the correspcwidence which exist oetween 
the pitch of the note and the rapidity of the succession of the 
ifihrations, that our sensation of the different pitches of mu- 
sical notes originates in the different rapidities with which 
their impulses are communicated to our ears." 

" Pray explain to us the manner in which the block of 
metal is thus made to vibrate," said Miss Yillers. 

"It depends," replied Mr. Seymour, "upon the alternate 
contraction of the two opposite edges of the metal from the 
loss of heat; one of the edges coming in contact with the 
cold lead contracts, and by destroying the balance of the 
block, causes its opposite edge to come into contact with the 
lead, and to undergo the same change; and it is by this alter- 
nate action that a rapid vibration is produced, occasioning, 
as you will now reacoly understand, tne musical sounds you 
have just heard." 

The lecture having been concluded, Mrs. Seymour pro- 
posed that the party should at once proceed to the vaUey, 
but the vicar suggested the propriety of first explaining to 
the children the principle upon which the echo depended. 

Mr. Seymour concurred in this opinion, and immediately 



more than a reflected soimd. When the aerial vibtatioive* 
strike against any obstacle of sufficieiit ma^gMlxsA^,^^^ 
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reflected back to the ear, and produce a repetition of the 
sound, which will appear to proceed from the point whence 
they are rejected, so that the apparent direction of theycnce 
becomes completely changed by an echo. A considerable 
extent of level wall will sometimes produce it in great pe^ 
fection : for a smooth surfisu^e reflects sounds much b^tar 
than a rough one : but the circumstances which, perbm 
contributes more than any other to the perfection of an echO| 
is the ibmi of the reflectuur surfaice: a convex surface is a 
yery lyad reflector of sound, a flat one reflects very well, bat 
a small de jree of concavity is the form best adapted to 
purpose." 

*-I believe." observed the vicar, ^-'ihat fluid bodies iinll 
also, under certain circumstances, so reflect sound as to pro- 
duce echoes." 

Undoubted! V. The surface of water, especially at the 
bottom of a well, and sometimes even clouds will produce 
this efl^ect.'' 

*• Do you mean to say, papa," asked Tom, "that sound is 
reflected from an obstacle to the ear, in the same manner as 
my ball is reflected after striking the wall V 

Certainly ; supposing, of course, that your ball is per- 
fectly elastic : ana m that case, you no doubt remember the 
direction it will follow.'' 

" It will always make the angle of reflection equal to the 
angle of incidence*,'' said Tom. 

" Undoubtedly; and so it is with sound, since air, as you 
know, is perfectly elastic. If, therefore, the vibrations fell 
perpendicularly on the obstacle, they are reflected back in 
the same line ; if obliquely, the sound returns obliquely in 
the opposite direction, the angle of reflection being equal to 
that of incidence. You will, therefore, readily perceive," 
continued Mr. Seymour, addressing his conversation more 
particularly to Miss Villers, " that a person situated at an 
appropriate angle may hear an echo, as it is returned from 
the reflecting surface, without hearing the original sound 
which produced it. M. Genefay has described^ as existing 
near Rouen, a curious oblique echo which is not heard by 
tlie person who emits the sound. A person who sings hears 
only his own voice, while those who listen hear only the 
echo." 

* Tho rnadcr ir rrqiieeted to turn to page 169 ; for all that is there nid 
ronpocting the principio of reflkctsd motion will apply to the ibeory of 
tJjoociio. 
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" Ab a smooth and concave snrfiace is capable of producing 
an echo, how does it happen that we so rarely meet with 
tee in a room V asked Louisa. 

Echoes, my dear, are^ in fact, produced in every room, 
bw ttie reverberation of sound from its walls ; but on account 
ftlSbe velocity with wl^ph it travels, they are imperceptible 
ki small chambers, because the sound occupies no sensible 
Miod of time in moving from the mouth to the walls, and 
m returning back to the ear again, consequently the original 
aonnd and its echo become so blended and incorporated, as 
to appear but one sound. As the dimensions of the apart- 
ment increase, the defect will increase with it; and, in 
bnildings for music or public speaking, it is often highly 
inconvenient, and difficult of prevention. Breaking the 
scu&ce, or rendering it uneven by mouldings and ornaments, 
g^aiB to be the most effectual method of curing the 

" I perceive then, papa, that in order to produce a perfect 
echo, the person who speaks must be at a considerable dis- 
tance fix)m the obstacle that reflects the sound," said Louisa. 

" It caimot be otherwise," replied her father ; " and if you 
win only consider the rate at which sound travels, you will 
readily miderstand the necessity of such an arrangement. 
In order to produce a distinct echo of one syllable, or of a 
ong^ sound, the reflecting obstacle must be at least 70 feet 
from the sound, so that it may have to pass through a dis- 
tance of 70 feet to get to the reflector, and 70 more to return 
to the ear, making a total passage of 140 feet, which it will 
aocompliah in n&er less than one-eighth of a second ; a 
period of time so small, that, if it were diminished, it is 
evident the echo must be assimilated with the sound itself." 

" But the echo in the valley," observed Mrs. Seymour, 
"will repeat four or five syllables." 

" Undoubtedly ; if we make the experiment at a sufficient 
distance from me sandstone rocks which act as the re- 
flector." 

"It would appear, then, that the farther the reflecting ob- 
ject is off, the greater number of syllables will the echo 
repeat ; and I should think that this fact might enable us to 
compute the distance of the reflector," said Mrs. Seymour. 

" In a moderate way of speaking, about three and a half 
syllables are pronounced in one second, or seven syllables 
in two seconds; when an echo, therefore, repeats seven 
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ffyllables, we may infer that the reflecting ohject is 1142 feet 
(fistant." 

" But, my dear Mr. Seymour, this must sorely depend 
upon the nature of the syllables," said the vicar. "Pray 
excuse the interrupticm ; but you will admit that there must 
exist a great difference between the echo of dactyles and 
spondees. Suppose an echo shoula be. able to return ten 
syllables; thus — 

* Tityre, tu patale reeobans — ' 

I will be bound for it, , that if you were to try its powers in 
slow heavy spondees, as monstrum horrendumy a retom of 
not more than four or five syllables could be observed." 

" I will not dispute that point," said Mr. Seymour. 

Louisa here remained that she had often heard of some 
very extraordinary echoes in different parts of the world, to 
which her father had not alluded ; she mentioned for in- 
stance, those which are said to repeat the same sound 
several times in succession. 

From the explanation which I have already given of 
the nature of echoes," said Mr; Seymour, " It will be easily 
conceived that a vast variety of effects may be produced by 
varying the form, the shape, the distance, and the number m 
reflecting surfaces : and hence we hear of various surprising 
echoes in different places. It is not difficult, for instance, 
to understand the nature of compoimd, or tautological 
echoes; in which case the expression of one ha will appear 
like a laughter. Addison mentions an extraordinary in- 
stance of this kind near Milan, which will retum the sound 
of a pistol fifty-six times." 

" I have understood that the echoes on the lakes of Kl- 
lamey are of this multiplied description," said the vicar. 

" They are particularly calculated to produce reflections 
of sound, from the height of the moimtains, and the expanse 
of water," replied Mr. Seymour; "which latter circum- 
stance always assists the conveyance of reflected as well as 
direct sound. 1 believe there is a certain spot on the shore 
of Ross island, where the sound of a bugle produces an 
echo which far exceeds any other to be met with amongst 
the lakes ; the first echo is returned from the casfle, me 
second from the ruined church of Aghadoe, the third from 
Mangerton, and afterwards innumerable reverberations are 
diatinguiBhedj which, like the isAe^ 'bti^^^crs oC on ex- 



XADl 0CIEirCB US EARNS8T. 277 

tremely multiplied reflection^ are lost by distance and repe- 
tition." 

''There is an admirable echo/' said the vicar, behind 
my old college at Cambridge; and often have 1, while 
walking on me road to Chesterton, on a calm evening. 
distincUy heard twelve repetitions of the voice. Lonl 
Bacon, if I remember correctly, mentions an instance of 
sixteen, in some ruined church near Paris.-' 

" It was in the church of Pont-Charenton, on the Seine," 
replied Mr. Seymour; ''in whichr place that great philo- 
sopher discovered the inability of an echo to retum the 
letter S; for having pronounced the word satan^ the echo 
replied «i-(-«n, atvay; from which circumstance, the Pari-, 
sians concluded, that some guardian spirit prevented the 
walls of the sacred edifice from pronouncing the name of 
Mton." 

"And will not an echo repeat the letter S?'' asked 
Louisa. 

"Not always," answered her father; "the hissing or sibi- 
lant noise of tne letter, when at the commencement of a 
word, is generally lost, unless the echo be extremely per- 

Mr. Sejonour was here reminded of an echo on the 
Bhine, near the ruins of Bheinfels, to which is usually ad- 
dressed the question — "Who is the Mayor of OberweseH" 
the echo answers Esdj* — an Ass. 

"To be sure," said me vicar, " the latter syllables retumed 

S' the echo are those which retain possession of the ear. 
y young friends, no doubt, remember the facetious dia- 
logue between Juvenis and Echo in the colloquy of Erasmus, 
in which a very humorous application is made of this cir- 
cumstance." 

The party now set ofi on their excursion to the valley. 
Mr. Sejrmour disposed them in such situations as were best 
calculated to display the powers of the echo, and to illustrate 
the several efiects which he had endeavoured to explain. 
Hie vicar performed his experiment with dactyles and 
spondees, and was highly gratified to find that their results 
proved, in a most satisfactory manner, the correctness of his 
conjectore. The attention of Miss Yillers was particularly 
directed to the effect of the voice of Mrs. Seymour from thie 

« The stand upon wbicb the painter rests his picture is termed an 
M. from its carryinf , like the aaa, the bortheu on ^ \»a>l. 
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orchard gate, and which, she said, convinced her that the 
sound she had heard on the preceding cTening must -hvre 
arisen from the cause assigned to it. 

After the partjr had fairly tired themselves by their con- 
verse with the airy and unsubstantial being, they descended 
to the standstone rocks, which Mi. Seymour pomted out as • 
the local habitation of the solitary spirit. These were duly 
examined by Louisa and Tom, and their operation as a 
reflecting screen was pointed out to them by their father. 
They now returned into the geological temple; its singo- 
larh' beautiful pillars very naturally attracted the attention 
of Miss Villers, and she expressed a wish that Mr. Se^rmoni 
should describe the plan of their construction : for it was 
very evident, as she said, from the disposition of the speci- 
mens, that the arran^ments had been directed with some 
view to geological illustration. IVIr. Seymour felt gratified 
by this request, and promised to comi>ly with her wishes, as 
soon as he had finished the investigation of those laws by 
which the reflection of sound was govemed. 

" Why, bless me !" exclaimed the vicar, " the revels of I 
our airy companion are ended : and I maintain, that nothing 
can be more appropriate than the consideration of the objects 
for which Miss Villers has expressed so much interest, h 
truth, the history of Echo is dassically associated with thit 
of geology : by diving into the recesses of the rock, we do 
but pursue her descent from air to earth } for vou, no doubt, 
remember that after she had been deprived oi her loquacity 
by Juno, she became enamoured of Narcissus, pined away, 
and was transformed into stone.'"* 

I cannot but admire the ingenuity with which yon em- 
bellish every subject with classical decorations," replied Mr. 
Seymour. " You, however, must well know that I require 
no such allurement on the present occasion. I shall be 
most willing to afford Miss Yulers the information she re- 
quires, as soon as I have explained to my young pupils the 
principle of the whispering gallery in St. Paul's ; as well as 
some recreations which are indebted for their efieots to the 
reflection of sound." 

I ought to apologise for the interruption I have ooct- 
sioned," said Miss Villers; "but I was not, until this mo- 
ment, aware of the extent to which you intended to carry 
your illustrations. 
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Mr. Seymour commenced with the sulnect of the whisper- 
ing gallery," at the foot of the dome of St Paul's cathedral : 
and in order to render intelligible the manner in which sound 
is concentrated, and thereby magnified in that hollow hemi- 
^here, he produced a diagram, of which the annexed cut 
is a copy. 

Fig. 68. 




He ex{dained it as follows : — 

M shows the situation of the mouth of the speaker, and 
X that of the ear of the hearer. Now, since sound raoiates 
in fldl directions, a part of it will proceed directly from m to s, 
while other rays of it will proceed from m to u, and from m 
to &c. ; but the ray that mipinges upon u will be reflected 
to s, while that which first touches z will be reflected to y, 
and from thence to s ; and so of all intermediate rays, which 
are omitted in the figure, to avoid confusion. It is evident, 
therefore, that the sound at e will be much stronger than if 
it had proceeded immediately from m without the assistance 
of the dome : for^ in that case, the rays at z and u would 
hare proceeaed m straight lines, and consequenfly could 
never nave arrived at the point e.'' 

I have understood that a similar eflect may be witnessed 
in the stone recesses on Westminster-bridge,'' said the vicar. 

" That is the £act," replied Mr. Seymour. " The recessjBs 
to which you allude are semi-domes \ and if a {>er8on whis- 
pers in the focus of one of them, he will be distincfly heard 
oy another stationed in the focus of the opposite one. Two 
inanimate busts may be thus made to appear as if holding 
a conversation, by placing them in the foci of two large 
concave mirrors constructed of pasteboard, and arranged 
opposite to each other ; when a whisper uttered to the one 
will seem to proceed from the other by the reflection of 
sound.'' 



280 PHILOSOPHT IN SPORT 

Mr. Seymour now removed a shell £rom a groap of coral* .-'^ 
lines, which decorated a part of the temple, and desired Tom ^ 
to place it to his ear. ^ 

^< I hear a noise which appears to me to resemble that of 
the sea," cried Tom. ^ 

" Ay," said the vicar, " and there is a popular belief that 
it is the murmur of the sea, which the shell actually sends 
forth, betraying, as it were, its marine origin." 

" And what produces the sound?" inquired Louisa. 

" The interior of the shell merely concentrates, and thus 
magnifies the sounds around us, so as to render them audible : 
a goblet applied to the ear will be found to produce the same 
effect," replied her father. 

I suppose it is upon the same principle that the speaking- 
trumpet is made to convey souna to a distance," remarks 
Louisa. 

<^ Since sound radiates in all directions, it follows that, if 
such radiation be prevented by confining it in tubes, it may 
be carried to a great distance with very litde diminution of 
its effect j and hence the use and apphcation of those tram- 
pets, or tm speaking-pipes, which are now commonly used 
for conveying intelligence from one part of a house to another. 
The trumpet used by deaf persons acts on the same princi- 
ple : but as the voice enters the trumpet at the large instead 
of tne small end of the instrument, it is not so much con- 
fined, nor is the sound so much increased." 

" I believe," said Mrs. Seymour, " that the experiment 
exhibited some time since in London under the title of the | 
hivisibie Girl, and which excited such general curiosity, was 
discovered to depend upon an arrangement of this kina.'' 

" I expected that you would allude to that exhibition," 
said Mr. Sevmour; "and as I was anxious to provide my 
youn^ pupils with some new amusement, as a reward for 
their mdustry, I have directed Tom Plank to construct the ne- 
cessary apparatus for exhibiting and explaining the deception. 
On our return to the Lodge, I have no doubt we shall find 
that every arrangement for the performance has been com- 
pleted." 

Miss Yillers was now gratified by a view of the more in- 
teresting specimens in the geological temple. Mr. Seymour 
also explamed the design of the pillars which had so greatly 
excited her curiosity. 

On the retum of the party, Mr. Seymour found, as he had 
'^Qticipated; that the neoeesary ap^^x^^ Cot exj^eriment 
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of the '^Invisible Girl" had been duly arranged, and that 
Tom Plank was in attendance to afford any assistance which 
might be farther required. We shall proceed to describe all 
the visible mechanism, as it appeared to the children on en- 
tering Mr. Seymouifs study, and of which we here present 
the reader with a perspective sketch. 



Fig. 69. 




It consisted of a wooden frame, not very unlike a bed- 
stead; having four upright posts, aaaa, and a cross-rail at 
top and bottom to strengthen them. Tne frame thus con- 
stmcted stood upon a low table, and &om the top of each of 
the four i>iUars sprang four bent orass wires, which converged 
to the point c. From these wires a hollow copper ball was 
suspended by ribands, so as to cut off all possible commu- 
nication with the frame. The globe was supposed to con- 
tain the invisible being, as the voice apparently proceeded 
from the interior of it; and for this puipose it was equipped 
with the mouths of four trumpets, placed around it m a no- 
rizontal direction, and at right angles to each other, as shown 
in the annexed section,— 

Pig. 70. 
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in which the globe is represented in the centre; ddddm 
the trumpets, and bbbb the frame snrronnding them, at the 
distance of about half an inch from their months, ouch as 
we have described was the apparatus, which had been con- 
structed under the direction of Air. Seyrnonr, who informed 
the party that, if any of them would ask a question of hia 
little fairy, and direct the voice into one of the trumpets, an 
answer would immediately be returned frx>m the ball. 

Let me interrogate her," exclaimed Louisa, as she ad- 
yanced towards the railing. ''Tell me mysterious being, the 
name of the person who now addresses you." 

" Miss Louisa Seymour," answered a voice sufficiently an- 
dible to Louisa, whose ear was near the mouth of the 
trumpet, and yet so distant and feeble, that it appeared as if 
coming from a very diminutiye being, and thus hei^tened 
the deception. Each of the party successively asked some 
(question * and the surprise of the children may be more eaoly 
imagined than described. Tom examined the ImlU, the trum- 
pets, and the framework; but he was unable to discover any 
clew by which he could unravel the mysteiy. At length Mr. 
Seymour proceeded to the e^lanation. He told them that 
the mechanism owed its enects to the combined opera- 
tion of two principles with which they were already ac- 
quainted: the concentration and convey^ce of sound by 
means oi a ftpeaking-pipe, and its reflection from an appro- 

Sriate surface so as to change its apparent direction, by pro- 
ucing an artificial echo. He then showed ihem the pipe 
which was concealed in one of the legs of the frame, and 
explained in what manner the voice of Tom Plank, who had 
been stationed in an adjoining room, was conveyed to the 
mouth of the trumpet, and thence reflected to the ear of the 
observer. By means of the annexed section, we shall hope 
to render this subject as intelligible to our readers, as did Mr. 
Seymour to his littie pupils. 

b b represents two of the legs of the frame, one of which, as 
well as half the rail, is made into a tube, the end of which 
onens immediately opposite to the centre of the trumpet. 
This hole is very small, and concealed by mouldings : the 
other end communicates by a tin pipe^ P p, which passes in 
a concealed manner along the floor of tne room, into an ad- 
joining closet, where the confederate is concealed. It is evi- 
dent that any sound, directed into the mouth of the trumpet, 
will be immediately reflected back to the orifice of the tube, 
and distinctly heard by a peiooa wVio "^loces. his ear to the 
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mouth of the funnel while the answer retumed by him, 
• traTelling alcmg the tin funnel, will issue from its con- 
cealed orifice, and striking upon the concave surface of the 



Fig. 71. 




trumpet, be retumed to the ear as an echo, and thus appear 
as if It had proceeded from the interior of the ball. 

The vicar observed, "that this deception of the Lmsibte 
Oirl^ which had formerly created so much interest, was 
little more than the revival of the old and well-known me- 
chanism of the speaking busty which consisted of a tube, from 
the mouth of a oust, leading to a confederate in an adjoining 
room, and of another tube to the same place, ending in the 
ear of the figure ; by the latter of which, a sound whispered 
in the ear of the bust was immediately carried to the con- 
federate, who instantly retumed an answer by the other tube, 
ending in the mouth of the figure, which therefore appeared 
to utter it. The Invisible Girl," continued the vicar, " evi- 
dently only difiers from that contrivance in this single cir- 
cumstance, that an artificial echo is produced by means of 
the trumpet, and thus the sound no longer appears to pro- 
ceed in its original direction." 

" Your remark is perfectly correct, my dear vicar," said 
Mr. Seymour. 

Tom Flank, with an air of self-satistaction, at this moment 
emerged from his retreat, and inquired whe&er his perform- 
ance had not met with the approbation of his employer. 

" Grendemen," said Tom Plank, "as I am now fully satis- 
fied that any plan of propelling live aa^ 
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through funnels can never succeed, I propose to employ 
tubes for conveying sounds to a ereat distance, so as to do 
awav with the use of telegraphs.'^ 

Why that plan is more practicable, but less novel, than 
the one you have just abandoned," answered Mr. Seymooi. 

At the latter end of the last century, a man of the name 
of Gautier conceived a method of transmitting articulate 
sounds to an immense distance. He proposed the constnx}' 
tion of horizontal tunnels that should widen at their extrem- 
ities, by means of which the ticking of a watch might be 
heaid more distinctly at the distance of two hundred feet ' 
than when placed close to the ear. I think he calculated 
that a succession of such tunnels would transmit a verbal 
messa^ nine hundred miles in an hour." (51) 

*»Oiily think of that!" ejaculated Tom Plank; "to make 
a communication from London to Edinburgh in about 
twenty-five minutes !" 

'•True, my £nend; but what would you say^ were I to 
suggest a method of communicating mformation to any 
di^ance without the loss even of a single second of time?^' 
(52) 

There now,'' cried the vicar, " you have supplied Tom 
Plank with some fresh bsurm to set ms brains working." 

He is an indefieutigable fellow, I must allow," said Mr. 
Seymour. 

After this discourse the vicar rose from his seat, and on 
walking across the room, the creaking of his shoes excited 
the attention of Mr. Seymour, who, with his accustomed 
gaiety, observed, that " the vicar had music in his «o/«." 

" Mr. Seymour!'' exclaimed Mr. Twaddleton, with a look 
which we should in vain endeavour to describe, "the 
infirmity of my shoes^ crepitus crepida, is at all events sanc- 
tioned by high antiquity; for we are told by Philostratus, in 
his Epistles, that Vmoan, being jealous of Venus, made ner 
creaking shoes, in order that he might hear whenever she 
stirred." 

So ludicrous an appeal to antiquity would have overcome 
Heraclitus himself; no wonder then that the whole party 
enjoyed a hearty laugh at the worthy vicar's expense. 

" Well, Mr. Twaddleton, if, as you say, I have brought 
down philosophy to account for the most familiar occur- 
rences^ it is but just that I should retum the compliment, by 
declaring that you are equally prepared to throw a classical 
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intereflt around the hnmblest as well as the most dignified 
sdfcnect, a ewUe usque ad cakenij" observed Mr. Seymour. 

"Now, Tom, as you have so lately been instructed in 
the different sources of sound, do tell your ^ood friend, the 
vicar, the cause of the creaidng of his shoes," said his 
&lfaer. 

<<The dryness of the leather, I suppose," answered the 
yoong philosopher. 

''A certain state of dr3niess is certainly a necessary con- 
dition, or else the cohesion between the inner and outer 
sole would exclude the air. Correctly speaking, the creak- 
vof depends upon the sudden compression of the air con- 
tamed between the two sur&ces of leather ; just as a sound 
is produced by the clapping of the hands by the air thus set 
in vibration. Shoes with single soles, therefore, never 
cieak, and by interposing a piece of oil-silk between the 
two soles, you will so rar ensure the contact of their sur- 
faces as to obviate the sound," said Mr. Seymour. 

"That is at all events a piece of practical philosophy 
worth knowing; and I shall accordingly instruct my opera- 
tor, Jerry Styles, upon this point," observed the vicar. 

" So you see, my dear sir, I am no bad shoemaker, 
although I have never yet made a shoe," said Mr. Seymour. 

"To be sure — to be sure," exclaimed the vicar ; " for as 
Horace has it — 

***... . sapiena crepidas sibi nunquam 
Nec soleaa fecit : autor tamen est sapiens.* 

"You never made a happier quotation," exclaimed Mr. 
Seymour. 

" I have only one other remark to make," continued he, 
"which the consideration of thio subject has very naturally 
suggested — that the various strange sounds^ wnich have 
from time to time alarmed the superstitious, may be 
leadily explained upon the simple principles we nave oeen 
discussing. I well remember a whole family having been 
&rown into a state of terror, by a mysterious sound which 
regularly recurred every evening; when it was at length dis- 
covered to arise from the crawling of snails over the win- 
dow; their slimy surfaces, as they moved along, produced 
aftiction, which occasioned a vibration of the glass." 

• For though the wise nor shoes nor slippers made, 
He's yet a skilful shoemaker by trade.'' 
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And I never recall to my recollection, without aome de- 
gree of terror,'' said the vicar; the ni^ I passed in an old 
oaken chamber which had the reputation of being hanntei 
A bright fire cheerfully blazed in the grate as I entered the 
I4>artment, and casting its ruddy light around, in some mear 
sure dissipated the prejudice wnich had been raised to ^ 
disparagement of my aormitory ; but awaking in the night, 
my fire was out, and a succession of the most extraoidinay 
noises I ever heard assailed me.'' 

<<AU which are easily explicable/' said Mr. Seymour. 
^< The old oaken materials were expanded by the heat of 
your fire, and on the apartment cooling, they a^ain contract- 
ed, and gave origin to all the sounds you describe." 

How unspariiigly does science clip the wings of imagiio- 
tion !" observed Miss Villers. 

The party now dispersed. Miss Tillers retired to the 
drawing-r^m, to afford Louisa some musical instroctioa; 
the vicar took his departure for the sake of visiting a skk 
parishioner : and Major Snapwell to make arrangements in 
an important event, with the nature of which the reader wil 
very snortly be made acquainted. 
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CHAPTER XVIII. 

AH nmCRXSTING COMBfUNICATION, FROM WHICH THE READER 
MAT JUEARN THAT THE' MOST IMPORTANT EVENTS ARE NOT 
THOSE WHICH ABSORB THE GREATEST PORTION OF TIME IN 

THEIR RECITAL. MAJOR 8NAPWELL COMMUNICATES TO MR. 

8ETM0UR AND THE VICAR HIS DETERMINATION TO CELEBRATE 
THE MARRIAGE OF HIS NEPHEW BT A FETE AT OSTERLET PARK. 
—AN ANTIQUARIAN DISCUSSION OF GRAVE IMPORTANCE. — AN 
INTERVIEW WITH NED HOPKINS, DURING WHICH THE WIT DIS- 
PLAYED BOTH CUNNING AND HUMOUR, AND IS ENGAGED BY THE 
MAJOR AS THE DIRECTOR OF HIS COMIC ENTERTAINMENT. 

For some time had Major Snapwell been occupied in mak- 
ing airangements for an event, which he hailed not only as 
die accomplishment of his most ardent wishes, but as the 
guarantee of his iutare happiness. We did not tnink it right 
to impart this secret to our readers, until the period should 
airive when, in conformity with the usage of the world, the 
Babject might be referred to without reserve or impropriety. 
To such a period has our history arrived, and we shall there- 
fore at once communicate the whole story, by relating the 
sabstance of a conversation which took place between Ma- 
jor Snapwell and the vicar, in the presence of Mr. and Mrs. 
oeymour, in the library of Overton Lodge. 

" Your hand^ my dearest friend ! your hand, and with it 
the congratulations of your heart," exclaimed the major, as he 
approached Mr. Twaddleton ; " our friends here," added he, 
as ne bowed to Mr. and Mrs. Seymour, " are already ac- 
quainted with the proposed union between my worthy 
nephew, Henry Beecham, and the charming Isabella Villers : 
and may Heaven shed the dew of its blessing upon them !" 

" Amen," ejaculated the vicar. 

" Well, sir, 1 am most anxious that the ceremony should 
take place at Overton, and that you should officiate upon 
the occasion." 

"Most cheerfully shall I comply with your request; 'aw- 
vubiojungaim stabtit,^ as the immortal poet has it," was the 
vicar^ reply. 

" I have also to inform you," contiiiaed liJaft m«^OT 
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it is my wish to diffuse a portion of that delight, which this 
event will impart to me. over the neighbourhooa in which I 
<hall probably pass the davs that may be yet spared to me; 
listen, therefore, to the scheme which I nave devised for 
carni inir this into effect. I design to give a public entertain- 
ment, upon a plan as novel as its scale shall be extensive; 
it shall not be a mere blaze of the spirits, but the recieatioD 
of the mind, and the jubilee of reason." 

-An entertainment!*' muttered the vicar, whose counte- 
nance aribrded any thing but encouragement to soch a 
scheme. 

•• Ay, vicar: an entertainment which shall be conducted 
with ever}' regard to ancient usage and classical correct- 
ness.** saiil the major, as he cast a sly glance at Mr. Sey- 
mour. 

The countenance of the vicar brightened; and he begged 
his worthy friend to be more explicit, and to state the natoie 
of his intended fete. 

I have just told you that this boy of mine is shordy to 
conduct Miss Villers to the temple of Hymen ^ I would bhm 
that happy occasion for giving a rural fdte, m my paik, to 
the inhabitants of Overton and its neighbourhooa ; and, as 
there are no less than three events which I am anxious to 
celebrate. I propose that this same fete shall be continued 
through three successive days. On the first shall be com- 
memorated the providential escape of my nephew from sh^- 
wreck : on the second, his marriage : and on the third, my 
purchase and occupation of Osterley Park — What think yoa 
of my plan 

^Vhy. trulv, that it would admit of much appropriate 
pageantry, an^ be countenanced by classical authority; 
Augustus triumphed three days, for the purpose of com- 
memorating three great events ; the first of which was the 
defeat of £e Pannonians and Dalmatii ; the second, the 
battle of Actium: and the third, the reduction of Egypt 
Then, again, we nave the Ludi Ma^ni of the Romans, and 
the solemn Athenian feast, Apaturia^ which lasted during 
three days; and, above all, the Secular games, which were 
continued through the same period. In the face of soch 
authorities, it would ill become the classical scholar to ofler 
any objection; although, as vicar of the paii^, I cannot 
conscientiously close my eyes against the evils which might 
po88ibl)r arise from such protracted revelry.^ I would there- 
loro; with submission, piopoao that the three events to 
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which you allude, the importance of which I most fully ap- 
preciate, should he celebrated by three distinct festivals on 
one and the same day." 

The miuor saw plainly that the vicar might be made to 
dppiOYe of, or to dissent from any plan, by the dexterous 
use of daasical authority ; he therefore determined to use 
it, as he had so successfuUy done on former occasions, as a 
talisman for the accomi>lismnent of his purpose. 

" I like your proposition," observed the major, but I 
greatly fear that you will not be able to support it by any 
classical anthorit^r; and, remember, I must have every 
thing conducted in the strictest accordance with ancient 
usage." 

"Your intention commands my profound respect," an- 
swered the vicar, "and I will not lose any time m search- 
ing the writings of Lipsius for a precedent, an author who 
has collected fifteen laws of the Koman entertainments ; or, 
periiaps, the Pandects of Franciscus Modius, who has so 
ably treated of nuptial ceremonies, will furnish the desired 
information; but no matter, a precedent must be found, and 
I will produce it" 

Mr. Seymour here interrupted the conversation by in- 
quiring ol the major the plan of those amusements which 
he prc^KNsed to provide. 

«My plan is to convert the elm-meadow at Osterley 
Puk into a fair," said the major, " wherein every kind of 
amusement that I can conmiand shall be exhibited — tum- 
blers — rope-dancers — conjurors — fire-eaters, and, in short, 
the whole merry train of Comus shall be pressed into our 
service ; and let me not forget my old and vagabond friend, 
Ponch, who, snail-like, travels aoout with his house on his 
bade ; he shiedl surely be engaged to display his hereditary 
wit and mimic drolleries. In addition to which, there shall be 
platforms provided for those who may be disposed to weave 
tiie mazy dance, orchestras for music, and ornamented tents 
for refreshments. And I shall certainly call upon the vicar," 
added the major with an arch smile, " to open the ball with 
the bride." 

" Ay, my dear major, had I numbered a few olympiads 



distmction; but my age, my age," murmured Mr. Twad- 
dleton. 

Nonsense!" find some classical authority X& %as^s^iQ^ 




flattered by so marked a 
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V «:izzwaoo merits anendon : let me consider — 
.i- — \V say* Lacian de SaJtahane f No. stop, I hive 
Nvritc^ learrled to dance Tery late in life; andCato. 
r .-T-.v .ii-.v'. mil hi* severity of manners, disdained not. at 
: -.e .vj^* : ^l\:y. :o praoase'it. I will therefore, under sich 
.ij^.^.^vs. c\'»mp;y wi:h your r^uest. and lead the bride 
:;.e nr*: vianoe." 
T..-? r...i-.^r expressoJ his delight at this concession of his 
- AS*:.*.-.. a;;d pweetied, 

- T:." ^ .\r..V. — I p7»-»;v^>e that a number of Lilliputian ships 
> .A.. >- ::. rr.\ :hoi: vahou* evolutions, and ultimately engage 
i . :v.-.r...o '.va: — *uoh oannonadinirl such explosions!" 
•■H-»\v r..;irr.iir.j! how verj- deliirhtful and interesting!" 
*..\::v.»v. L*nii*a and Fanny: "but pray. papa, do allow 
r.v/.i :o ItMve school, in order that he may witness all these 
anius^^ments. or instead of pleasure we shall derive from 
::.er.i noihins: but resrret." 

*- Ke.\T not. my dear little friends.'* exclaimed the majOT; 
- 1 shall insist upon that as a condition, and I am sure my 
rc^i'.ues: will be very cheerfully grauted." 

•'■ Mixi ivrtainly.^' said the father: "indeed I shall be anx- 
i>>u* lo embrace so favourable an opportunity of explaining 
ni\ i*:iiLir»*n the various tricks they will witness, and the 
maoniiior) by which the deceptions will be accompliahed; 
thus sliall 1 convert what, to the common eye. will appear 
a* a Si'cnc of idle rovelr}-. into a shool of philosophy, and, 
i:i aivoniance with my favourite scheme, turn sport into 
science." 

l'i>on my wonl. Mr. Seymour, you are a perfect alchy- 
misi. anil extract gold from every thing you touch; you have 
alreaily derived scien title infomiation from the most miscel- 
laneous and tritling amusements, and will, no doubt, upon 
the present occasion, convert our very pies and puddinga 
into instruments of instmction; thus verifying the ohi adage, 
^ that there is reason in roasting an egg,' ^' said tihe major. 

And are you awaro of the philosophy which suggested 
tliat adage asked the vicar ; " if not, I will tell you. Yon 
innst know then that in the lauge end. of the egg there is t 
littli; air-beg, termed the ^foUicuhu ai'risJ and which is de- 
wigiiod for furnishing a supply of air to the growing chick; 
now if an ogg be suddenly exposed to the temperature of hot 
(^inbors. this air will be so violently expanded as to bunt 
thn Hhell, and scatter its contents^ to prevent such an acci- 
fff^nt the provident housewiie pivcka xJsva «nd of the 
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shell with a pin, in order to allow the expanded air to es- 
cape more gradually, so that there is reason, or philosophy, 
in the roasting an e^." 

''Very good; I like you explanation; if not true, it has at 
least the merit of being ingenious, and, I will add, far more 
plausible than many of our recognised derivations,'' observed 
me major. 

Well, but, papa, we have interrupted the major in his 
deU^tfiil descnption : he had not concluded the account of 
his proposed fete," said Louisa. 

= "rraygo on," cried Fanny; "let me see, where did you 
leave onf? Oh, I remember, you were interrupted in a tem- 
j^mury tent, which I hope you intend to decorate with gar- 

" Leave all that to the vicar, young lady! he will, no 
doubt, display his classical taste in the emblematic appoint- 
ments." 

I shall terminate the festivities of the day by a grand dis- 
piay of fireworks," continued the major, "and which will 
necessarily fall under my own more immediate direction. 
la aJl other matters I trust the vicar will allow me to pro- 
claim him as master of the revels: for he is, as we all ac- 
knowledge, deeply versed in ancient customs, and I am es- 
pecially anxious tnat every department should be conducted 
?dtk the utmost classical taste and correctness." 

willingl}r accept the office," said Mr. Twaddieton with 
a^pncious Mxule, since there is ample authority for my ac- 
quescence. The Romans usually appointed a person, wnom 
mey styled king, and held responsible for the correctness of 
their entertainments. I accept it also on a different ground, 
that my presence may check the imdue enthusiasm of the 
populace, and restrain the hilarity of the evening within the 
Doundary of decorum." 

If in the arrangement of your banquet mv assistance can 
be useful, pray command my services," said Mrs. Seymour. 

" Believe me sincere^ my dear madam^ when I say, that 
the kind manner in which you have received my plan, and 
now 80 kindly offer to promote its execution, affords me the 
hi^^best gratification. If I decline your services, it will be 
from an unwillingness to usurp the sovereignty of our master 
of the ceremonies," replied the major. 

'<Not at all," not at aiy hastily exclaimed the vicar: 
"do you expect me to discharge at once the offices at 
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cannot undertake to descend into the lower regions, to 
hold converse with your ancient Sihy% the cook: nor caul 
«uppo:^ that you would require me to marshal tne diahes.'' 
" Have I not declared that every part of my entertainmwit 
»hall be strictly cla:!6ical I and ought not each dish to oon- 
vey some moral device, some allegorical design ? aro we 
to feed with as little discrimination as the dogs that de- 
voured the sacred Apis said the major. 

The knowledge wnich the reader must have already col- 
lected of Mr. Twaddleton's character will have satisfiea him 
that, in ever>- action of his life, he was more or less infln- 
enced by the'spell of ancient authority ; but we doubt whether 
he may not yet have to learn the extent to which the leaned 
gentleman carried this enthusiasm. We shall according 
beg to state a few instances, which will serve to enli^itea 
him still farther upon this striking point in the yicaHs 
character. Be it known, then, that the very first act whieh 
amiounced the preferment ot the Reverend Peter Tvad- 
dleton to the dignity of Vicar of Overton, was not, as some 
might suppose, an increased rate of compensation for the 
tithes: nor was it a rate levied for the repairs of the 
church ; but it was the removal of the rusty and rickety 
vane from the spire, which, as it consisted of a simple cm 
piece of iron, seemed to nis imagination to be wrigdinc 
about, without any indication of its ancient and dimfied 
origin. He theretore, at his own cost, replaced it l)y the 
figure of a cock, which he caused to be duly executed after 
the authentic model on the tower of his late coUese ch^ML 
It will be remembered that the crowing of the cock waned 
Peter ; for which reason the monks first placed the image 
of that bird on their churches, as an emblem to caQ 
people to prayers; and since the image was made to revolye 
with the wind, it soon ac<}uired the name of the iffeathtr- 
cock, an appellation which is now ^nerally applied to eyeiy 
machine for indicating the direction of the wmd, the den- 
vation or the word being entirely lost si^ht o£ With 
respect to the arrangement of his taole, the vicar displayed 
an equal veneration for ancient forms. He perpetuated the 
use of the wassail-bowl, which was scrupulously prepared 
with apples and ale, according to the most or&odox receipt 
His mmce-pies at Christmas were fabricated with the same 
inflexible adherence to ancient authority; he maintained 
that tlie introduction of meat into their composition was a 
ecBDdalous heresy-, thaX ihe cStiov^ ^sfra&«:^Qtf90L of the 
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night alone to be admitted, since the custom was 
dly intended to allegorise the offerings made hy the 
nen who came from afar to worship, bringing spices, 
le was also equally critical with respect to the shape 
se dainty inventions; he insisted upon the ancient 
which he stated to have been in imitation of the 
f or manger, wherein the infant Jesns had Iain. His 
was, wiSi the same antiquarian correctness, punc- 
supplied at Easter with a gammon of bacon ; a cus- 
hich would have been more honoured in the breach 
a the observance, since it was evidently founded on 
>horrence our fore-fathers thought proper to express 
Is the Jews at the season of commemorating the 
Bction * The idea was in direct opposition to the 
I sentiments of the vicar ; but being an ancient cus- 
le never ventured to question its propriety. In like 
er his tranquillity would, have been sadly disturbed, 
jmette ever forgotten the pancakes on Shrove Tuesday; 
I was decidedly of opinion that it was a dish which 
erived its origin from the heathen FomaeaUaj a festival 
ited by Numaf, in honour of the goddess Fornax ; and 
Qtended to commemorate the baking of bread before 
vention of ovens. Upon the subject of "croM-&Mn«" 
splayed great proftmdity ; he observed that the word 
rsa derived frx>m boun, a species of sacred bread de- 
»d by Hesychius, and which was anciently offered to 
:ods ; in support of which opinion he quoted Julius 
X, and Diogenes Laertius; nor did he relinquish tfie 
ot, until he had ably descanted upon the address with 
[i heathen customs had been, as it were, naturalized 
perpetuated as Christian observances. TTie 6otm, he 
d say, lost its idolatrous impurity by receiving the sign 
le Cross, just as Druidical idols, and stones-erect, by 
ig crosses engraven upon them, continued to receive 
tifiable reverence, even as late as the seventh century, 
short, the extent to which our excellent but eccentric 
was carried on such occasions, can scarcely be credited, 
pt by those who are acquainted with the extravagant 
isies of a genuine antiquary. We have never contem- 
d this part of his character without congratulating the 
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ofRces of village achoolmaster and vicar of the paiish not 
having centred in the same individual : for we have not die 
shadow of a doubt, so great was Mr. Twaddleton's venen* 
tion for ancient usages, out he would have whipped up eveiy 
child within Ins jurisdiction, on the morning of Childennas* 
day, or that of the Holy Innocents, as we are informed W19 
the ancient custom, m order that the memorial of Herod's 
murder of the Innocents might stick the closer.'' On the 
other hand, he would as readily have forgiven any offence, 
had the little culprit only cited a few lines from a fBLVoniite 
classic : for often had he been heard to relate, in tenns of 
high aamiration, the well-known story of ihe Athenian Cap- 
tives, whose lives were spared in Sicily in consequence of 
their being able to repeat passages from Euripides.* Whether 
in spite of tlie censure and remonstrance of St. Austin, he 
would have ventured to continue the half-holiday on the Vaxm' 
day, it is difficult to say, although the high antiquity of a 
custom, originally established in honour of Jupiter, would, 
no douDt. hiive produced its due influence upon me anti- { 
quary-s aecision. 

One more anecdote, and we have done. The reader will 
remember that to Dr. Doseall^ the renowned Esculapius of 
Overton, the antiquary had given the title of Pohmiam', 
this might appear inconsistent with his known kindmessand 
acknowledged liberality, and we therefore feel called upon 
to state his justification. " Was it not," he asked, " a noto- 
rious custom in Athens to give nicknames expressive of 
personal peculiarities ? Do we not learn from Aristophanes 
that the^ poet Theognis, from the deficient warmlli of hia 
compositions, went by the name of ' SnowV and moreover, 
did not the Athenians, as a body, from their notorious passion 
for news, and their habit of swallowing open-mouthed the 
flying rumours of the day^ receive the soubnquet of ' Gapers^^ 
just as the London inhabitants of the present day rejoice in 
that of ^ Cockneys ?^ " Doseall's medical practice was con- 
fessedly blind and strong^ and hence the allusion to Poly]^e- 
mus. We have thought it right to relate these few anecdoteSi 
in order to vindicate the propriety of the major's choice, and 
to convince those whom it may concern, that a better quali- 
fied master of the ceremonies could not have been selected. 

After this explanation we may retum, with a clear con- 
science, to the party whom we had rather abruptly quitted, 

• iidieoian army, commanded \ps "HVciteA.— BV«UMr«k. 
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and continue our relation of the conversation which fol- 
lowed. 

So then yon have determined that the vicar shall super- 
intend the banquet," said Mrs. Seymour ; " there is, however, 
one part of the ceremony which I shall certainly not feel 
disposed to resign, the ordering and disposition of the bridal 
eakes ; the genius of Gunter, and his attendant spirits, shall 
be invoked to produce one of the most triumphant produc- 
tions of art." 

. " Paha, nonsense I you surely would never countenance 
that ice-clad demon of indigestion," said the vicar. 

"What do I hear? Why, zounds, vicar, do you expect 
me to submit to such vagaries? what a weddmg without 
a cake ? it cannot be tolerated. I suppose I shall next hear 
of an English feast without roast beef," vociferated the 
malor. 

" Fear not, my dear major, for you shall certainly have 
yoor cake ; but, m the name of all that is classical, let it be 
the true lUman bride-cake, made after the orthodox receipt 
which Cato has bequeathed to us in his work, ^ De Re Rustica? 
(cap. 121). You must be aware, Mr. Seymour, that the 
Mmacea of the Romans, the species of cake used at wed- 
dings, consisted of meal, aniseed, cummin, and sundry other 
aromatic ingredients." 

And do you seriously believe that any one of us will 
swallow such a medical farrago ?" said the major. 

" The unenlightened may, perhaps, refuse it 5 and should 
the children prefer your modem counterfeit, they might 
stand excused^ since classical inspiration rarefy descends 
npmi a boy until he has construed a Greek chorus," observed 
the vicar. 

" Were I to swallow but a CTain of it." said Mrs. Seymour, 
"the services of Dr. Doseafl would oe in speedy requisi- 
tion." 

" Mere prejudice, madam ; the object, I may say the sole 
intention, of the Mustacea, was actually to prevent or remove 
the indigestion which might be occasioned by too free an 
indulgence at the marriage-table ; and I think it must be 
acknowledged that this spicy compound was better adapted 
for such a purpose than the modem sweetmeat to which it 
gave origin.^' 

" With respect to the roast beef, to which the major has 
just alluded," continued the vicar. " I shall only observe, 
that until the reign of our eighth Henry, *\X 
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to have taken any part in the fonnatkm of our national 
character.-' 

I would beg to inquire to whom the selectioa and arrange- 
ment of the comic entertainments are to be entrusted; unless 
the major should have already found a competent person, I 
think I can recommend one who is admirably qualified tor 
the duties^-' said Mr. Seymour. 

That IS lucky ; I am at this moment in quest of such a 
director," said the major. 

Ned Hopkins, then, who has for some tim& past taken 
up hirt abode at our village alehouse, is the very man yon 
want ; 1 have no doubt he will cheerfully undertake the office 
and most satisfactorily discharge its motley duties." 

'^Good gracious! Ned Hopkins 1'' exclaimed the vicar 
with much surprise. 

To l)e sure ; and who better understands the trim of the 
itinerant sons of Comus? was not his father a mountebank 
doctor, an astrologer, and a professor of the art of legerde- 
main." 

Do not suppose that I value Ned Hopkins the less on 
that account, tor I well know," continued the vicar, "that 
the immortal Virgil was the son of a servant, or assistant, 
to a wandering astrologer, or ^M&Hcus Magus as Juvenal 
has it ; and tliat the mother of Euripides was a cabbage-wo- 
man, lor wldch Aristophanes so unjustifiably ridicules him. 
My dislike to Ned Hopkins arises from a very different 
feeling ; 1 cannot endure his coarse jokes and Bacchanalian 
buffoonery." 

^'Ay," continued Mr. Seymour, "and his vile puns and 
hackneyed proverbs ; and yet, you must confess that, after 
all, he IS a very clever fellow." 

Clever fellow ! why truly, Satan does not usually select 
a fool as his ambassador,'- observed the vicar. 

" Upon rav word, gentlemen, this must needs be a most 
amusing fellow, and you have so far excited my curiosity, 
as to make mo desirous of hearing something farther of ms 
history and habits, and of having me opportunity of forming 
his acquaiutance," said the major. 

"He is one of those loose and buoyant spirits," replied 
Mr. Seymour, who live upon expedients; and measuring 
their consciences by their wants, derive an income from 
sources, of which those who jog on quiedy through Ae 
beaten paths of life have not the most remote concepticHi. 
fie commenced his career undet i^cio \\xXot^ ^Itba tu»t fire- 
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eaters of the day ; but having clumsily scalded his mouth, 
and lost his reputation, he bcHted, and sought another stage 
for the display of his aoilities. Possessed of a very consid- 
erate degree of native humour and caustic shrewdness, he 
engaged himself as a ^ mercenary or literary drudge, to a 
popular puUisher of comic song-books, doleful ballads, san- 
gumary murders, magical magazines, amorous valentines, 
oracles of health, and plans for the reduction of all taxes, ana 
the liquidation of the national debt; nor did he hesitate to 
promote the public healthy and the welfare of the life Assur- 
ance Societies, by vouchmg, imder sundry feigned names, 
for the miraculous efficacy of those pills, elixirs, and lotions, 
by which all human maladies are said by their humane 
venders to be averted or cured. These honourable occupa- 
tions, as I have been credibly informed produced for hmi, 
during a successful season, some twenty or thirty pounds in 
the lawful coin of the realm j but Ned; like many a great 
genius, was better pleased with an hour of idleness than 
with a week of study ; and strange to say, would at any time 
have preferred a cup of wine to a bucketful of the brightest 
water from HeHcon. No sooner, therefore, had he collected 
a few pounds, than he descended from his high literary 
station, a garret; and, taking up his abode in some hedge 
al^iouse, would enjoy a life of happy leisure, until every 
particle of that worldly substance which he had gained by 
mspiration from above was gratefully returned to the skies 
in the form of tobacco fumes. For some months past," 
added Mr. Seymour, he has been a constant inmate at the 
' Ba^ cf NaUsj^ where, as I am led to believe, he pays for 
nothing but his tobacco ; the worthy hostess, naving foimd 
him a very profitable bait for customers, is too wiSuig to 
barter the drippings of the kitchen for his sayings, and the 
leakage of the tap-room for his songs." 

" I am quite impatient to be made acquainted with this 
comical being," said the major. 

" Suppose we walk into tne village," said Mr. Se)nnour, 
" we shall be sure to find him smoking his pipe on a bench 
before the alehouse door ; where he is as regularly stationed 
by his patroness, to catch customers, as the saucer of treacle 
is placed in the window by the pastry-cook, to attract flies." 

" You wUl, of course, excuse my accompanjdng you," 
cried Mr. Twaddleton, somewhat pettishly ; " I cannot en- 
dure his stale jokes and potted stones." 
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The gentlemen aocordingly directed their route through 
Foreft-lane. and took leare of the vicar at the entrance of 
the chuich-yard. On arriving within twenty yards of the 
public house. Mr. Seymour observed a wreath of smoke 
curling about its porch. •'• There sits Xed, ** said he ; I knew 
we should find mm on duty." 

•• Hopkins! Hopkins !*• exclaimed Mr. Seymour, "I feai 
you have not taken the worthy vicar's frien<fly advice.*' 

" Friendly advice I" muttered the wit : too peremptory 
by half : with the swagger of the ace of trumps, he is so little 
vinning. that I su^>ect. after all. the deuce must be in him; 
but," continued he, "as to reforming my habits, whjr, gen- 
tlemen, the dog cannot alter its way of baj-king, nor is iteasY 
to straighten in the oak the crook that grew in the sapling.*' 

" I am to presume, then, to speak courteously, tnat yoa 
are still a man of leisure.** observed Afr. Seymour. 

Aj-, verily am I ; as idle, sir, as a chinmey in the dog- 
days, replied the wag of the tap-room. 

" That, by the by, is not a very happy simile of yours, 
when applied to a man who is smoking all day long," inter- 
posed the major. 

*• If you are for a skirmish of iri/, most gallant sir, Ned 
Hopkins is not the lad to shirk the encounter. As. however, 
my simile of the d^mn^has failed to please you, let me try 
wnat I can make of the do^-days; I have it! ^as lazy as 
Ludlam's dog. that leaned his head against the wall to bark.' 
Will that please you ? But, in good faith, gentlemen, I 
confess that a day of leisure is to me a golden age, for I am 
of my Lord Peterborough's way of thinking, who used to 
say, ' a golden age was that in which every one might 
when and where he pleased.' *' 

The wag, at this instant, gave such a practical illustrar 
tion of his theme, as would have suffocated the major, had 
not his military' habits rendered him smoke-proof. 

" In short, gentlemen," contiimed Ned, " a pipe is the 
solace of my life, and the mainspring of my wit : knock out 
my pipe and you knock out my brains. I verily believe that 
if 1 could not obtain the * Furies^ Frankincense as they have 
prolan ely called the divine weed, I should be like the vicar 
Broedon, wlio, according to William Lilly, cut the bell-ropes, 
and smoked them." So saying he blew another cloud, 
and, removing the pipe from his mouth, sang the following 
ditty: — 
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** Little tube of ratific power, 
Cbarmer of an idle Iioar. 
Object of my warm deeire. 
Lip of wax, and eye of fire; 
And thy inowy taper waist, 
With my fingers gently braced,*" fcc., &c. 

ways merry, Ned/' said Mr. Se3anoiir. 
rd bless you, sir, what is life but a jest '? I jest to live, 
ive but to jest, and so I shall contmue to do, until 1 
t to bed by the shovel." 

)ur father was, as I have heard, a reputed jester, was 
V asked Mr. Seymour. 

deed he was, God bless his memory ! and it was his 
nt prayer that his son Neddy might turn out as sharp 

as his father — a true ^ chip of the old block / and if 
>e any truth in the adage, that ' dogs bark as they are 
I certainly had as go^ a chance as most persons, 
is rocked my cradle ; I ate fire before I was seven 
old ; and so anxiously did my father superintend my 
don, that he never suffered me to cut a morsel untiil I 
It a joke. ^ Neddy,' he used to say, ' I perceive you 
:e my bag-pipes, never audible except your pouch is 

wind; for after a good meal you are as mum as a 
I in a mill ; so remember, my lad^ no pun no pudding 
song no supper.' Thus schooled I became, throu^ 
rity, a wit, and earned every mouthful by a joke ; in 
axter a little time my genius illimiined every dish, and, 
le foe of London, blazed from Pudding-lane to Pie- 

,7) 

nd you afterwards appeared on the stage as a candi- 
:or popular applause : which, as you fortunately ob- 
., how came you to desert your calling?" asked the 

e who licks honey from thorns pays too dearly for it. 
scanty pence were obtained only through painful toil 
ibject drudgery, so I packed up my wararobe in a 
^llandkerchie^, and trudged off to Cockneyshire." 
or what object?" inquired the major, 
o carry my wit to a better market ; and instead of re- 
j it at country fairs, to offer it wholesale to some of the 
lity of publishers, from whom I shortly received seve- 
Dfitable orders ; the sale of my poetry, moreover, soon 
iced me, notwithstanding all that had been said to the 
iry, that there were still some gold mines in Pamaasxis. 
vre you, I lived the fost week entkfSV^ ^\tf3^^ 
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The gentlemen accordingly directed their route through 
Forest-lane, and took leave of the vicar at the entrance of 
the church-yard. On arriving within twenty yards of the 
public house, Mr. Seymour observed a wream of smoke 
curling about its porch. " There sits Ned," said he ; " I knew 
we should find lum on duty." 

" Hopkins ! Hopkins !" exclaimed Mr. Seymour, " I fear 
you have not taken the worthy vicar's friendly advice." 

" Friendly advice !" muttered the wit : " too peremptory 
by half ; with the swagger of the ace of trumps, he is so little 
mnning, that I suspect, after all, the deuce must be in him; 
but," continued he, " as to .reforming my habits, whjr, gen- 
tlemen, the dog cannot alter its way of barking, nor is iteaw 
to straighten in the oak the crook that grew in the sapling." 

" I am to presume, then, to speak courteously, tnat yott 
are still a man of leisure," observed Mr. Seymour. 

"Ay, verily am I; as idle, sir, as a chimney in the dog- 
days^ replied the wag of the tap-room. 

" That, by the by, is not a very happy simile of jrours, 
when applied to a man who is smoking all day long," inter- 
posed the major. 

" If you are for a skirmish of toit, most gallant sir, Ned 
Hopkins is not the lad to shirk the encounter. As, however, 
mv simile of the cJumneyhaiS failed to please jou, let me try 
wnat I can make of the do^-days; I have it ! ' as lazy as 
Ludlam's dog, that leaned his head against the wall to bark.' 
Will that please you? But, in good faith, gentlemen, I 
confess that a day of leisure is to me a golden age, for I am 
of my Lord Peterborough's way of thinking, who used to 
sav, ^ a golden age was that in which every one might jp^ 



The wag, at this instant, gave such a practical illustrar 
tion of his theme, as would have suffocated the major, had 
not his military habits rendered him smoke-proof. 

" In short, gentlemen," continued Ned, " a pipe is the 
solace of my life, and the mainspring of my wit • knock out 
my pipe and you knock out my brains. I verily believe thai 
if I could not obtain the ' Furies^ Frankincensej^ as they have 
profanely called the divine weed, I should be like the vicar 
Breedon, who, according to William Lilly, cut the bell-ropes, 
and smoked them." So saying he blew another cloud, 
and, removing the pipe from his mouth, sang the following 
ditty:— 
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" Uttle tube of nuific power, 
Cfaarmer of an idle boar. 
Object of my warm deeire. 
Lip of wax, and eye of fire; 
And thy snowy taper waist. 
With my fingers gently braced,*^ fce., &c. 

" Always merry, Ned," said Mr. Se3anour. 
Lord bless yon, sir, what is life but ajjest ? I jest to live, 
and I live but to jest, and so I shall continue to do, imtil 1 
am put to bed by the shovel.^' 

"Your £Bidier was, as I have heard, a reputed jester, was 
he not V asked Mr. Seymour. 

" Indeed he was, God bless his memory ! and it was his 
constant prayer that his son Neddy mi^ht turn out as sharp 
a man as his feither — a true ' chip of me old block and if 
there be any truth in the adage, that ^ dogs bark as they are 
hred^ I certamly had as go^ a chance as most persons. 
Momns rocked my cradle ; I ate fire before 1 was seven 
years old ; and so anxiously did my father superintend my 
education, that he never suffered me to cut a morsel untiil I 
had cut a joke. ^ Neddy,' he used to say, ' I perceive you 
are like my bag-pipes, never audible except your pouch is 
full of wind; for after a good meal you are as mum as a 
mouse in a miU ; so remember, my lad, no pun no pudding 
— no song no supper.' Thus schooled I became, througn 
necessity, a wit. and earned every mouthful by a joke ; in 
short, aner a litUe time my genius illumined every dish, and, 
like me fire of London, blazed from Pudding-lane to Pie- 
comer." 

" And you afterwards appeared on the stage as a candi- 
date for popular applause : which, as you fortunately ob- 
tained, how came you to desert your calling asked the 
major. 

" He who licks honey from thorns pays too dearly for it. 
The scanty pence were obtained only through painful toil 
and abject drudgery, so I packed up my warorobe in a 
pocket-tandkerchiet, and trudged off to Cockneyshire." 

" For what object?" inquired the major. 

"To carry my wit to abetter market; and instead of re- 
tailing it at country fairs, to offer it wholesale to some of the 
fraternity of publishers, from whom I shortly received seve- 
ral profitable orders ; the sale of my poetry, moreover, soon 
convinced me, notwithstanding all that had been said to the 
contrary, that there were still some gold iimiQ«»*YCL^^xcL'&a«^« 
I MBOie you, I lived the first week en3iai«^^ \y;:^XL ^\ns3^^ 
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Marking.' and procured a Waring fire, and an abundant ma- 

By of candles, by the pnbiiraition of my popular soog^ 'il 
! my muse a fame mgpire.' In short, gentlemen, withoDt 
exhausting your patience with a long recital of my adyeD- 
tures. sufRce it to say, that I have always been aide to keqp 
my pipe smoking by my ffv09, my pot boiling by the dnm- 
hon ot my spirits, and my grate Uazing by 3ie Jjbt of my 
genius : while paste and scissors haye neyer fuled in ae- 
curing a plentmil supply of eabbagty upon which I hxn 
thrived like any caterpillar.*-* 

Here Hopkins returned to the jMichy and took a dran^ 
that Bitias*. or Diotimust, of classical memory, might weQ 
hare envied. 

Did I not say/' resumed the wag, after a deep-drawn 
l»«ath, that my pipe was the nurse of wit? ay, yerily is 
she. a dry-nurse. It is a strange case, gentlemen, bat I am 
in the simation of the Ajring-fiush^ incapable of keeping my- 
self up, unless I occasionally moisten my wings.'' 

To be serious for a few moments, let me warn yoOj" 
said Mr. Seymour, <*that if you persist in this dreadful oibt, 
you will most assuredly destroy the coat of your stomach." 

" The coat of my stomach!' replied Ned; " if that is all, 
my stomach must even be contented to do what its master 
has so often done before it — go in its waistcoat, with the 
understanding that it shall have an additional glass to keep 
it warm." 

But suppose I could prove to your satisfaction that bjr 
relinquishing this habit, your days would be lengthened, ' 
observed Mr. Seymour. 

'•'My days lengthened' by ceasing to drink, did you 
say? why, 1 do not require any argument to convince me 
of that. You must know, my worthy sir. that being low in 
funds, I was compelled to forgo my usual potations for one 
entire day, and 1 can assure you I found it the longest day I 
ever passed.*' 

" I see you are incorrigible upon this point : but what say 
you to a profitable engagement?" asked Mr. Seymour. 

'• Why, as to that, sir, I have always a ready mouth for a 
ripe cherry." 

" You must know, then, that my friend Major Snapwell 
proposes to give a grand rural fete to the inhabitants of Over- 

• Virg Mn. i. 748. 

Mo Atbenian, nicKaamed IIm FwiiiMl. oiw «t ibA drattthube 
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ton and its neighbourhood, and as he intends to convert his 
aoonds into a fair upon the occasion, he is desirous of 
fini^ing Bome porson acquainted with comic entertainments, 
who would undertake the office of manager, to contract with 
the necessary performers, and superintend all the arrange- 
ments." 

1 am the lad for the major's silver," said the delighted 
wag ; " for without vanity^ I may say that fewpersons better 
understand the axt of mixmg up the motley mgredients of 
ion and firoUc; there is, besides, that in the major's face 
which I would willingly call master." 

" And were I to judge from your frontispiece," said the 
msuor, I diould sav thisit every day in your calendar was a 
red-lettered one — tne painting of that red nose of yours 
must have cost a trifle." 

" Cannot tell; it is not yet finished," retorted the wit. 

Major Snapwell, with the assistance of Mr. Seymour, now 
entered more fully into the nature and extent of the various 
exhibitions which he wished Hopkins to provide ; but. as he 
was at present unable to fix the exact day for the fete, he 
directed him to take such steps only as might be necessary 
for securing the peribrmers, and to hold himself in readiness 
for active service. 
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CHAPTER XTX. 

A NEW OPTICAL TOT rWVENTEI* BY MR, BEyMOtJR AKD TERMED 

THE THAUMATfiOPK THB TICAR^S LtXWCROIfS ALARM AT 

ITS AKNWNCEWENT* — liSiPLANATlOK OF ITS PRINCIPLE. — 

RETENTIVE F«W£R OF THE RETIKA. aPECTRAL, OR AOCI- 

DENTAL COLOUIIS. THE CROSS OF CONST ANTIHE. SClttOfiS- 

TIOH8 FOR IMPROVING THE THAUMATEOPE. OTHER TOTS 

UPON THE SAME OPTICAL PRINCIPLE. — PHANTASMASCOPE. 

PH^NAWaTIHCOPE. IMPORTANT CONCLUSION OF THE 

CHAPTER. 

Tom's iioliday& were now diawing to a close^ and the chil- 
dren were eumnioned into the library to receive their last 
lesson in philosophy. 

" You have lately witnessed an experiments^' said Mr. 
Seymour, which must have convinced yon how liable tlie 
ear is to be deluded with respect to the nature and direodon 
of sound ; I shall now show you tliat the eye has also m 
sources of fallacy,^' 

If you proceed in t}ii& manner, you will make us Caite- 
sianet*," exclaimed the vicar. 

" I shall illustrate my subject by means of a new toy 
which I have lately invented^" said Mr. Seymour ^ "and ufi*^ 

• Thfi CarleRiaTia maintained that the ftensea were Ihc great ADureei of 
deception ; that every thing wiih whtcb ih^y preacnt us ou^ht la be lUi- 
pelted ^isep or at least dubioui, utkiW q^t Tnvi^?^ ijbt 
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less 1 am much mistaken, it will afford as much amusement 
to the elder as to the younger members of our party, although 
the vicar may perhaps regard it as a more hostile instrument 
than even that of tne wooden horse which filled unhappy 
'ftoy with an armed enemy. It is a small machine," con- 
tinued Mr. Seymour, "which is well calculated to furnish us 
with some capital puns." 
."With puns!" exclaimed the horrified vicar, who no 
sooner heard this appalling declaration, than like another 
laocoon, he deprecated the introduction of the " donum exi- 
tiale'^ within the walls of Overton Lodge. But his hostility 
was soon disarmed, not by the circumvolutions of a snake 
around the body of the enraged orator, but by the embraces 
of little Rosa, who threw her arms around the neck of the 
vicar with such supplicating grace, that at length he ex- 
claimed, "Well, well; if it be the decree of the Fates, I 
must submit." 

During this altercation^ Mr. Seymour had procured the 
" wooden engine" from his study. 

" I will first," said he, " exhibit the toy in its orimnal 
state, and then show you the improvements which have 
been effected in it." 

" Let us hear the account of its operation," said the major, 
" which I perceive is enclosed within the box." 

" Trae," replied Mr. Seymour; "and I think you will 
a^ee that I have given a very plausible explanation of its 
effects." 

" Plausible," muttered the vicar, " plausible enough, no 
doubt; oh, thle Sinon !" 
Mr. Seymour then proceeded. " This toy is termed the 

THAUMATROPE." 

" Of Grecian origin !" observed the vicar. " * Jlmeo Da- 
nao8 et dona ferentesy^ as Virgil has it." 

" What is the meaning of the term ?" asked Louisa. The 
vicar explained to her \hki it was compounded of the Greek 
words Bavfjiet and T^f*-*; the former of which signified wonder, 
the latter to turn. 

"Exactly," replied Mr. Seymour: "/a Wonder4umer,^ or 
a toy which performs wonders by tuming round : but let me 
proceed in the explanation." H!e then continued to read as 
fdlows : " This pnilosophical toy is founded upon the well- 
known optical principle^ that an impression made on the 
retina of the eye Usts for a short interval after the ob\ect 
which produced it has been withdrawn. l>unn:|^^^ xa^^ 
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whirling of the card, the figures on each of its sides are 
presented with such quick transition, that they both appear 
at the same instant, and thus occasion a very striking and 
magical effect On each of these cards a device is intro- 
duce, with an apj[^opriate motto or epigram ; the point of 
which is answer 
figure assumes ( 

" It may be ^ 
understand it." 

" But you shortly will; look at one of the cards." 

Mr. Seymour then displayed a pasteboard circle, on one 
side of which was figured a rat^ and on the other, a cage ; 
two string were fastened in its axis, by which the 
could easily be made to revolve, by means of the thumb 
and finger. Fearing that some of our readers may be as 
dull of comprehension as the vicar, we have introduced a 
sketch of the apparatus, in which both sides of the card are 
exhibited, widi me strings by which it is whirled round. 

Fig. 73. 




No sooner had Mr. Seymour put the card in motion^ than 
the vicar, in a tone of the greatest surprise, exclaimed, 
Magic ! magic ! I declare the rat is in the cage ! !" 

"And what is the motto?" asked Louisa. 

"Why is tMs rat like an opposition member in the House 
of Commons who joins the ministry?" replied Mr. Seymour. 

"Ha, ha, ha! — excellent!" cried the major, as he read the 
following answer: "because by turning roimd he gains a 
snugbiim, but ceases to be firee." 

"The very reverse to what occurred in ancient Rome, 
where the slave became free by taming round," observed 
the vicar. 

The vicar, no doubt, alluded to the custom of making a 
ffeeman, as described by Pemw&\ tcom -vYofik \t wEk^^ears, 
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hat the clapping a cap* on the head, and giving him a turn 
m the heel, were necessary circumstances. A slave thus 
jaalified became a citizen of Rome, and was honoured with 
I name more than belcmged to any of his forefathers, which 
Persius has repeated with a great deal of humour in nis fifth 
ntiie: — 

** sterilM veri, qoibns ana Cloiiitem 

Vertigo Ikcit P 

**Tbat fiUM eBfranchifleoient with ease is found 
Slaves are made eitizene by turning round.** 

Drtdbn. 

*'Show us another card," said Tom eagerly. 

"Here then is a watch-box: when I tujn it round, you will 
Bee the watchman comfortably sleeping at his post.'' 

"Very good! It is very surprising/' said the vicar. 

"Yes," observed the major; "and to carry on your poli- 
dcal joke, it may be said that, like most worthies who gain 
a post, by turning roundj he sleeps over his duty." 

"The epigram which accompanies it is not deficient in 
point," said Mr. Seymour. 

** Tlie caprice of this watcbnian turpames all boands* 
He ne*er site in his box, but when going bis mnda; 
Wbile be no sooner rests, *t is a strange paradox I 
Tban be flies from his post, and tunu out of bis box !** 

" What have you there?" exclaimed the vicar; " arms and 
legs, without a Dody ?" 

"Yes," replied Mr. Seymour; "and which, on turning 
round, will present the figure of a king, invested with all the 
insiflxda of royalty." 

"It is indeed a king. Look at his crown and sceptre!" 
cried Louisa. 

"Now for the epigram," said the major, who then read 
the following lines: — 

Head, legs, and arms, alone appear ; 
Observe that iMMy is here : 
Napolean-liice I undertalce 
Of nobody a Ising to make.** 

The next card presented a langhins face, which on being 
turned round, was instantly chsmged into a weeping one. 
The motto— 7%e sweetest things turn sour. 

"The device is capital!" exclaimed the vicar: "I ques- 

• Henee tlie beeime the lymMi of Ubiftv. 

14* 
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tion whether Peter of Cortona ever produced a more striking 
metamorphosis.^'* 

The other cards were now exhibited in succession, of 
which the box contained eighteen, and the whole partv^, not 
even excepting the vicar, were highly gratified with the 
amusement. 

" But I have not yet read to you the author's address to 
the pubUc; and which, I must say, contains a 'succession of 
Yery happy puns." 

"Spare me! spare me!" cried the vicar: "I like your 
toy, but cannot discover the advantage of alloying amuse- 
ment with such spurious wit, and of associating science 
with bufibonery." 

Mr. Seymour, however, was relentless, and thus pro- 
ceeded : " It is well known that the Laputan philosopher 
invented a piece of machinery, by which works coula be 
composed by a mechanical operation; and the Quarterly 
Review has asserted, that a certain £nglish poem was fabn- 
cated in Paris, by the powers of a steam-engine 3 but the 
author of the present invention claims for himself the exclu- 
sive merit of having first constructed a hand-mill, by which 
puns and epigrams mav be turned with as much ease as 
tunes are placed on tne hand-organ, and old jokes so 
rounded ana changed, as to assume Si the airs of originality. 
The inventor confidently anticipates the &vour and patronage 
of an enlightened and liberal public, on the well-grounded 
assurance, that ^one good turn deserves another;' and he 
trusts that his discovery may afibrd the happy means of 
giving activity to wit mat has been long stdHonary; of 
revolutionising the present system of standing jokes, and of 
putting into rapid drcidation the most approved bon-mots." 

" Why, vicar, what ails thee?" exclaimed the major. 

"Our subject has given him a turn: let him alone, and 
he will soon come round observed Mr. Seymour. 

The whole party, witn the exception of Mr. Twaddleton, 
laughed heartily; tne vicar, however, did not relax a feature 
of his countenance. 

As soon as this ebullition had subsided, the major inquired 

* Ferdinand, Duke of Tuscany, was once struck wit^ the picture of a 
child crying ; the artist (Peter of Cortona), who was at work upon the head, 
wishing to give a proof of his skill, by a few Judicious touches converted 
the crying into a laughing fkee. The duke was in astonishment; the 
painter^ to show himself master of the human countenance, restored bis 
mt touches, and tbe duke mBain ww UA€bi\4^«e^iic, 
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of Mr. Seymour, what was the nature of the improvement 
to which he had alluded. 

My proposed improvements refer both to the subiects 
exhibited on the cards, and to the mechanism by wnich 
their changes are affected," replied Mr. Sejrmour. 

In the first place, it has occurred to me that this amusing 
toy mi^t be made instrumental in impressing classics! 
BODjecta upon the memory of young persons." 

This observation delighted the vicar, who said that he 
would patronise such an attempt with all his heart. 

"Why can we not," continued he, "thus represent the 
Metamorphoses of Ovid? or what say you, vicar, to con- 
verting the fleet of -^neas into sea njrmphis, as Virgil has it ?" 

"An elegant thought! upon my word; a most elegant 
conception !" exclaimed Mr. Twaadleton. 

" What have we here?" interrupted the major, who had, 
for the first time, noticed the superscription on the cover of 
the box : " had I seen this before, 1 should have augured 
&vonrably of the toy : it is like the sign of an inn, which is 
hdd out to announce good entertainment within." He then 
read the following : — 

The Thaumatrope ; 
being 

Bounds of Amusement, 
or 

How to please and surprise 
By Turns. 

Mr. Seymour now proceeded to explain more fully the 
optical theory of the instrument, which neither Louisa nor 
Tom could, as yet, thoroughly understand. 

He told them that an object was seen by the eye, in con- 
sequence of its image being delineated on the retina, or 
opuc nerve, which is situatea on the back part of the eye; 
and that it had been ascertained, by experiment, that the 
impression which the mind thus receives lasts for about the 
eignth part of a second after the image is removed. " It is, 
therefore, sufficiently evident," said Mr. Seymour, "that if 
any point, as a lighted stick, be made to revolve, so as to 
complete the circle in that period, we shall not see a fiery 
point, but a fiery circle ; because the impression made by 
It in every point of its circuit will remain until it comes 
round agam to the spot from which it set out ; — but we will 
at once exemplify this fact by an expenmestiX?^ 



Tom WW accocdiB^ directed to prociue a piece stick • 
aod a c&Ofdle : ud w sooa as they were brou^ into the 
roooi. >Ir. SeTinoar ignited the ena of the stick and whided 
it rouiui. wbek a bcieht circle, without any intervals of dari[- 
ZLHs. 'Seen br the whole party. 

*- Never imcil tkis inataat.'' exclaimed the vicar, with an 
expreatfioa of hij^ nafifll^tiony did I fully appreciate the 
beaiirv of that padsai^ in Mihoa, wherein the poet evidentlT 
describes the rapidity of Satan's flight, as weU as the lefnl- 
geoce of his appearance — 

• 9fmc apwavi like a pfraoud of Ate.* 

Now to take in the fall meaning of this figure/' continued 
>Ir. TwaddlecoQ. ** we must imagine ourselyes in chaos, and 
that a vast luminous body is rising near the spot where we 
may be sappotsed io be standing, so swiftly as to appear a 
coQtiaaed track of lishtf and lessening to the view, accord- 
ing to the increase of distazice, until it ends in a point and 
then disappears; and all dus must be supposed to strike oar 
eye at one instant/ - 

' ** It is very probable,*' said Mi. Seymour, '^that the poet 
had such an idea in view, and that he intended by it to con- 
vey the immense rapidity of Satan's flight. Homer makes 
use of the same figure to express the velocity of the javelin, 
AAi;^tr&i3f tyx»<f £e kmg^^kadowetP javelin. We shall have 
ample proof of the efl^ of thb power in the eye of retain- 
ing impressions, and of thus converting points into lines and 
circles, during tke exhibidon of your fireworks; and which, 
in fact, derive the greater part of their magical effect from 
it." 

" The pin- wheel is certainly nothing more than a fiery 
circle produced by the rapid revolution of a jet of flame,'' 
said the vicar. 

"And the rocket,'' added Mr. Seymour, "is a column of 
light occasioned by the same rapid movement of a burning 
body in a rectilinear or curved direction." . 

" I perfectly understand all that you have said," observed 
Tom. 

Then you will not have any difficulty in explaining the 
action of the Thaumatrope, for it depends upon the same op- 
tical principle; the impression made on the retina by die 
image, which is delineated on one side of the cud, is not 
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uued before that which is painted on the opposite side is 
presented to the eye; and the consequence is that you see 
lX)lh sides at once/' 

''Or, you mi^t put it in this way^" said the major: ''that 
as the image remams the ei^ith of a second on the retina 
after it has been withdrawn from the eye, a revolution of 
eiC^t times in a second will secure its uninterrupted continu- 
ance." 

" On turning round the card," observed Louisa, " I perceive 
that every part of the figure is not equally distinct." 

" Because every part of the card does not revolve with the 
same velocity," said her father; "and this fact oflfers a good 
illustration of what I foimerly stated*, that in circular mo- 
tion, the parts more remote from the axis of rotation are those 
which move with the greater velocity. This toy will also be 
found capaHe of exemplifying another truth to which I have 
before alluded, that ' the axis of motion remains at rest while 
all the parts revolve round it.' "f 

" I remember that very well^" exclaimed Tom. 
" Then take the card and spm it between yourself and the 
window, and tell me what you observe," said his father. 

" I see a dark line across the window •; and what is very 
strange, the other parts of the card appear transparent ; for 
they do not obstruct the view of the wmdow, as they would 
if the card were at rest." 

" The dark line you see is the axis of rotation, which 
being stationary, necessarily excludes the light; the other 
parts being in motion do not remain a sufficient time to ob- ; 
literate the image made on the eye by the window. It is 
true that the card disc passes between your eye and the 
light, but as it does not continue at any one point for more 
than the eighth of a second, there is no more apparent inter- 
mission of the light than wnat occurs during the winking of 
the eyes." 

" You allude to a very curious fact," observed the vicar, 
"that, although we are perpetually covering the eyeballs 
with our eyelids, we are not conscious of the intervals of 
darkness." 

The reason of which must surely be obvious from the 
explanation I have just offered," said Mr. Seymour : " the 
sensation of light is not exchanged for that of darkness in so 
short a period as the twinkling of the eye." 

• Pafe 158, \ ^Ml»^ 
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" I admire the plausibility of your theory/' said theyicar; 

but it appear* to me that' objects frequently linger on tbe 
•(i^t tor a toiler period than tnat which you assign to them. 
I well reiiioniber seeing the flame of a candle for seyeral 
^*oiid<. atter it had been suddenly withdrawn from the 
afMutment.** 

■'I admit ihat stronsr lights frequently continue for some 
time ihu? visible in the • mind's eye and it is well known 
that such impressions are often followed by images of simi- 
lar sha(>e. but of various colours. In passing from sunshine 
to a dark room, we frequendy witness the appearance of 
*tars and inivles of vari-coloured light; but this pnenomenon 
is ver\- disuiioi from that of the Thaumatrope; and is to be ei- 
plaiiieil upvni ver^- diiferent principles.'** 

-I know exaetlv to what you allude," said the major: 
" and 1 do not doubt but that many of those illusive appear- 
ances. whii*h have been described', mi^ht be referred to the 
opt^ratioii of the same natural cause, it is easy to imagine 
that a pt^rHMi who has steadfastly fixed his eyes upon an illn- 
minateti object, may. for some minutes afterwards, see the 
same tisirure in the shade : it was from such a cause, no 
doubt, that Constantino saw the image of a cross in the sky. 
You are, probably, acquainted with the opinions of Euse- 
bius, Fabncius, aiid Dr. LArdner. upon this alleged miracle." 

Yes," exclaimed the vicar, and I also kriow that this 
miracle for the conversion of Constantino gave origin to the 
Catholic custom of illuminating the cross of St. Peter's in 
Rome.'*' 

" Sir David Brewster, in his late work on Natural Magic, 
has given us a beautiful illustration of the same princime j 
it is as follows,'- said Mr. Seymour. " A figure d&essea in 
black and mounted upon a white horse, was riding along ex- 
posed to the bright rays of the sun, which through a small 
opening in the clouds was throwing its light only upon that 
part of the landscape. The black figure was projected against 
a white cloud, and the white horse shone with particular 
brilliancy by its contrast with the dark soil against which it 
was seen. A person interested in the arrival of such a 
stranger, had been for some time following his movements 
with intense anxiety; but upon his disappearance behind a 

. * Those who are desirotig of gaining farther information upon the iub- 
Ject, may consult the chapter on " Ocular Spectra, or Accidental Coloura," 
*n Brow8ter*B Natural Magic, p. 21 ; and Edinburgh Encyclopedia, art 
^ccideatal Coloun. * t 
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wood, was saiprised to observe the spectre of the mounted 
stranger in the form of a white rider upon a black steed, and 
this spectre was seen for some time in the sky, or upon any 
pale ground to which the eye was directed.'' 

" I cannot understand why the spectre should be opposite 
in colour to the real image,'' observed Tom. 

It is a law of vision which you must for the present 
take for granted," answered his father; ^'that such is the 
fact, however," continued he, " I will satisfy yoii by a very 
simple experiment." 

Mr. Seymour here placed three different coloured wafers 
in a triangular form on a piece of white paper, and instruct- 
ed his son to fix his eyes steadily upon mem for a minute ] 
this having been periormed, he next directed him to turn 
them from the wafers to a blank part of the paper, and to 
teU him what he saw. 

" I see," exclaimed Tom, " three spectral wafers, but the 
colours are different; the red wafer is represented by a 
green, the violet by a yeUow, and the orange oy a blueJ^ 

You now then understand what is meant by the spec- 
tzal or accidental colour of a body : — But let us retum to the 
subject of the Thaumatrope," said Mr. Se3nonour. 

"Behold!" continued he, "the Trojan ships!" 

" Ay^ ay, sure enough," said the vicar ; " but let me see. 
are their forms accor(Sng to ancient authority? Very well 
indeed, Mr. Seymour. Very well ; the poops nave the bend 
so accurately described by Ovid and virgil — ^ puppesque re- 
eurwty^ as the poet has it. And there is the triton ; but is its 
size in proportion to the vessel ? Yes, sir, you are doubt- 
less correct, the figure is generally represented of conside- 
rable magnitude on ancient medals ; and Silius Italicus, if 
my memory serves me, alludes to the weight of the ims^ 
having on some occasions contributed to the wreck of the 
vessel." 

" Spin them round," said Mr. Seymour. 

The vicar complied;- exclaiming act the same moment, 
" ' Vo8 ite soluta. Ite dea pelagiJ They are positively con- 
verted into sea^nymphs. ^Mirabile monstrumP " cried Mr. 
Tmddleton. 

" Here is another classical device ; the representation of 
Eurydice, as she fell lifeless at the moment Oipheus tumed 
round to gaze on her," said Mr. Sejnnour. 

" Charming! charminc ! I perceive that it is a copy from 
the splendid print of Diaot in the Paris edition of Viigil." 
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" Turn it round, vicar." 
See! see! she revives, she opens her eyes, and throws 
her arms around the neck of her frantic lover: trulyJBIr. 
Seymour, this is a most interesting toy," said Mr. TVad- 
dleton. 

Mr. Seymour here observed that he had written an epi- 
gram to accompany the subject &ey had just witnessed, and 
he trusted that he nad ^ven to it a dassical turn. 

By all means read it: the subject admits of much daan- 
cal decoration^" observea the vicar. 

Louisa received the epigram from the hands of her £eUhei, 
and read as follows: 

By turning rtund, *tis said, that OnilieuB lost his wife ; 
Let biin turn round afain, and shell reliirm to life.** 

It could not be expected that Mr. Twaddleton should have 
admired lines so burdened with puns ; but he quie^ 
served, I should have preferred a quotation from the nmidi 
Georgic, so beautifully descriptive of the fable." 

The next card that was presented for inspection exhibited 
the metamoiphosis of Dapnne into a laurel. As the figoie 
revolved, the leaves were seen sprouting from her fingere, 
and her arms lengthening into branches. 

Come now,'" said Mr. Seymour, let us exhilnt the 
fiffure which has been desigrod at my request : the change 
v^ch it will undergo during its revolution may, I trust, on 
some day be realized^ I only regret that it is not in my 
power to give the vicar so good a turn." 

Really, if like Craml^^ in Martinus ScriUerus, iStm 
hadst a word for every day m the year, I should certainly 
say that you were this day under the dominion of the word 
ftifn." ^ 

You know this resemblance," said Mr. Seymour, as he 
showed the figure, painted en one side of the card, to his 
daughter. 

"It is the vicar !" ^xclainaed Lomsa. 
It was, indeed, a portrait of that most excellent dbaractei) 
represented in the costume in which he usually appeared. 
" Turn it round," said Mr. Seymour. 
Louisa twirled the oord^ and the effect of ifee rotalioE was 
to convert the humble vicar into the dignified bishop ; his 
meaare form was instantly changed into a corpulent figure, 
whicli was still fiaither mlatod % the addition a£ &e epis- 
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)opal robes and lawn sleeves, while his angular features 
ireie softened by the graceful curves of an immense wig. 

" I will give you a motto for it," said the major, " and 
nay it be prophetic ! — rapid prefcrmsnt.'' 

"I will now show you the improvement which has been 
effected in the construction and use of this toy," said Mr. 
Seymour. It consists in altering the axis of rotation while 
the card is in the act of revolving, in order that the images 
ya its opposite sides may be brought in different positions 
with respect to each other." 

There cannot be any doubt that such would be the effect, 
were it possible to change, die axis in die way you propose : 
tmt how is this to be effected?" asked the vicar. 

<^ At first I attempted to produce the change by the addi- 
don of several other strings, but I soon found, that, in order 
to avail myself of this expedient, I should be obliged to stop 
the card before I could alter the axis; whereas my great 
objeot^ as I have just stated, was to produce the change 
wofle the card was in the act of spinning," answered Mr. 
Bmoiour. 

. H And I shrewdlv suEqpect that such must necessarily be 
the case, adopt whatever expedient you may," observed 
the major. 

" No indeed : I have at length succeeded to my entire 
Baiiifibotion, and that too by a most simple scheme, after 
having tried without success many very complicated con- 
trivaooes." 

The party were very desirous of witnessing the triumph 
of skill, and Mr, Seymour produced the card with its ap- 
pendages, of which we shaU here present our readers with 
an engraving:—" 

Fig. 74. 




15 



814 



FBILO0OPHT IN 8POKT 



In all respects the card is constructed like the commoQ 
Thaumatrope ; the sulnect, it will be perceived, is that of a 
man drinking, the bottle bein^ placed on one side, and the 
head on the other ; upon reyoiTing the card, in the ordinary 
manner, the two images will appear together as repre- 
sented in 

Fig. 76. 




The improvement consists in inserting in one, or, if asdll 
greater change be desired, in both sides of the card, two 
strings, as seen in Fig. 74 ; viz. a d and a s, which, united 
at A, form a common string for twirling the card. The cord 
A D is elastic, while the string a x is incapable of being 
stretched. It, therefore, while the card is in the act of 
spinning, the cord a d be pulled with an increased force, it 
will take the position d c, while the inelastic string a k will 
at the same time assume that of £ c. The consequence oi 
which will be that, instead of the card spiiming on the axis 
in the direction a b, it wiU now spin on that which is in tlie 
direction c b, and we shall accordingly see the images on 
the opposite sides of the card in different positions with re- 
spect to each other : at one moment the bottle wiU be seeii 
in the hand of the arinker as represented in Fig. 75, and in 
the next, at his mouth, as shown in the cut below: 

Fig. 76. 
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while, by alternately ti^tening and relsLxing the string, the 
figure will be seen in the very act of raising and lowering 
the bottle. 

Mr. Seymour, having explained the principle of his im- 
prorement as we have above related, proceeded to exem- 
plify it by a series of diflferent subjects. We shall select 
two or tmree of them for the sake of illustration. A card 
with a jockey on one side and a horse on the other, on 
ginning round presented the combined figure : upon tight- 
ening the string, in the manner we have descriDed^ the card 
chaxiged its axis, without the sli^test halt or hesitation in 
its rotation, and the rider was in an instant canted over the 
he^ of his charger : in a moment, however, he appeared 
remounted ; after which, by pulling the string, with different 
degrees of force, he was made to stand on the saddle, and 
to exhibit a number of different movements. 

The figure of an Indian juggler was represented in the 
act of throwing up two balls ; on spinning the card, and, at 
the same time, altering the position of the circle, in the 
mamier sdready describe, three, and afterwards four, became 
visible. When the card revolved upon its original axis, two 
of the balls on the reverse side coincided with the two 
painted on the front, so that during the revolution thev fell 
upon the same spot on the retina, and therefore produced 
a single impression } but as soon as the position of the card 
was changed, these spots were brought upon different 
points, and consequently produced separate and independent 
miages. By alternately tightening and relaxing the strings, 
the balls were seen in motion, arising from and falling into 
the hand of the juggler. 

Hie next subject which we shall describe produced a con- 
siderable degree of merriment. The vicar inspected the 
drawing, and observed that he saw a pulpit placed on the 
banks oi a pond ; the card was made to spin, when a tailor 
was seen haranguing from the former, and a goose, at the 
same instant, fluttering over the water. The circle was now 
suddenly shifted, and the vicar was desired to state what he 
saw : — " Why, bless me !" exclaimed Mr. Twaddleton, " the 
tailor is justly served, he is ducked in the pond, while the 
goose has taken his place in the pulpit." 

Fearing that we may have exhausted the patience of our 
reader, we shall only relate one more example. It was a 
Turk, who, hy means of the expedient we are illustrating, 
was made to draw Mb aabre, and out off \kA^ oilYb^ «^ 
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tagonist, which immediately fell into the hands of the da* 
capited person, who like St Denys, appeared as if walkiDg 
oft with perfect indifference. 

You must admit that these effects are no less novel than 
thev are extraordinary, and that they are capable of almoBt 
endless variation/' said Mr. Seymour. 

I admit it all/' replied Mr. Twaddleton, ^< and I hav9 
only to express a hoi>e that amidst all your improvementi) 
you will never lose sight of your first and most kiudafale . 
sign, that of rendering your toy subservient to classical iUns* 
tration : your triumph will then be complete, and I shall 
willingly acknowledge that there is not omy philosqidty bat 
literature in your sport." 

I must not quit this subject," said Mr. Se3rmour, until 
I have exhibited another toy, whicl^ like the Thaumatrope, 
is indebted for its effect to the optical principle, which I tnuit 
is now well understood by all present, viz.^ that an tmpra- 
sion made on the retina lasts for a certain period after ^ <Aj§i 
its^has been withdrawn.^' 

The annexed wood-cut represents the instrument to whidi 
Mr. Seymour alluded. 



It consists of a disc of blackened tin plate^ whioh is made 
to revolve on its axis m ihiQ inasmfti li^m^ ^aboSsntedL A 



Fig. 77. 




A 
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mnow opening extends from the ciicomference to the cen- 
tre as seen at a. If a device of any kind, as a star (which 
for increasing the beauty of the experiment, ought to be trans- 
parent, and ilhuninatea with a lamp), be pla^ behind the 
disc, it is evident that, as long as the circle remains at rest, 
no other part of the fignre can be visible than that which is 
immediately behind the slit a, but the instant it is put into 
npid motion, the whole of the star will be seen, as exhibited 
in figure n. 

Mr. Seymour observed that the explanation of the pheno- 
menon was obvious; — each successive portion of the figure 
Been tiirou^ the opening remains on the eye, until the cir- 
cle has completed its entire revolution. 

« This experiment," continued Mr. Seymour, admits of 
a Teiy curious modification^ which I shall now proceed to 
ezhilnt" 

Tliree coloured wafers were then placed, at equal dis- 
tances from each other, on the disc, ana the instrument hav- 
ing been arranged before a looking-glass, the party were de- 
ored to observe the reflected image as the circle revolved. 

<^The wafers are blended into one continuous zone,*' 
observed Mrs. Seymour. 

"To be sure,'' said Louisa; "upon the same principle 
that the ignited stick appears as a fiery circle." 

"It would be very strange, after the difierent experi- 
ments we have seen, if we were not able to explain the 
present appearance," observed Tom. 

"The fiery circle produced by the revolving stick is a 
much better lUustrafion of the prmciple ; I do not see what 
oibjeot Mr. Seymour has in thus multiplying his experi- 
ments," said the vicar. 

"G«itly, if you please, Mr. Twaddleton, and, before you 
favour us with your criticism, wait imtil I have concluded 
my experiment. You have seen that the reflected image 
of the revolving wafers appears as a continuous zone, and 
you have verjr correctly explained the reason of such an 
appearance ; but I must now request you to inspect the 
reflected image through the slit in the disc, as it revolves, 
and say what new efiect you observe." 

"How very strange!" exclaimed Tom; "I see the tliree 
wafers very distincuy, and perfectly at rest." 

"Impossible!" exclaimed the vicar: "let me have a 
peep. Why, 1 declare, they appear, as you say, stationary, 



Tom was aocoidni^ diredad to procure a piece oi Ml * 
and a candle : and as socm as thev weie broo^ into the 
room. ^Ir. Seymour ignited the aiJ of the stick and whided 
it round, when a bfigfat circle, without any intervals of daik- 
ness. was seen by the whole party. 

Never until tnis instant.** exclaimed the vicar, with an 
expression of hig^ satisfection, '-did I folly i^ppreciate the 
beauty of that passage in Milton, wherein the poet evidendv 
describes the rapidity of Satan'^a flight, as weU as the refol* 
gence of his appearance — 

*B§nmg spwardlikeaiqmBudof fire.* 

Now to take in the full meaning of this figure/' continued 
Mr. Twaddleton, we must imagine ourselyes in chaos, and 
that a vast luminous body is rising near the spot where we 
may be supposed io be standing, so swiftly as to appear a 
oontiaued track of li^it^ and lessening to tne view, acofKd* 
ing to the increase of distance, until it ends in a point and 
then disappears; and all this must be supposed to sbrike oor 
eye at one instant.*' 

**It is very probable," said Mr. Seymour, ''that the poet 
had such an idea in view, and that he intended by it to con- 
Tey the immense rapidity of Satan's flight Homer makes 
use of the same figure to express the Y^ocity of the javelm, 
/oAip^««-»iov *yx»ft the kng-thiadowed' javehn. We shall have 
ample proof of the effect of this power in the eye of retain- 
ing impressions, and of thus conyerting points into lines and 
circles, during tne exhibition of your fireworks; and whkd^ 
in fact, derive the greater part of their magical effect firom 
it." 

'' The pin-wheel is certainly nothing more than a fierr 
circle produced by the rapid revolution of a jet of flame," 
said the vicar. 

"And the rocket," added Mr. Seymour, "is a column of 
light occasioned by the same rs^id movement of a burning 
body in a rectilinear or curved direction." . 

"I perfectly imderstand all that you have said," observed 
Tom. 

Then vou will not have any difficulty in explaining the 
action of the Thaumatrope, for it depends upon me same op- 
tical principle; the impression made on tne retina by the 
image; which is delineated on one side of the card, is not 
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kiased before that which is painted on the opposite side is 
>resented to the eye; and the consequence is that you see 
)oth sides at cxioe/' 

<<Or, you might put it in this way^" said the major: ''that 
IS the image remains the eighth of a second on the retina 
i£ter it has been withdrawn from the eye, a revolution of 
sig^t times in a second will secure its uninterrupted continu- 
Boce." 

" On turning round the card," observed Louisa, " I perceive 
that every part of the figure is not equally distinct.'^ 

" Because every part of the card does not revolve with the 
same velocity/' said her father; ''and this fact offers a good 
illustration of what I formerly stated*, that in circular mo- 
tion, the parts more remote from the axis of rotation are those 
which move with the greater velocity. This toy will also be 
found csraable of exemplifying ano&er truth to which I have 
before alluded, that 'the axis of motion remains at rest while 
all the parts revolve round it.' "t 

I remember that very well/' exclaimed Tom. 
Then take the card and spm it between yourself and the 
window, and tell me what you observe," said his father. 

I see a dark line across the window and what is very 
strange, the other parts of the card appear transparent ; for 
they do not obstruct the view of the wmdow, as they would 
if the card were at rest." 

<^ The dark line you see is the axis of rotation, which 
being stationary, necessarily excludes the light ; the other 
parts being in motion do not remain a sufficient time to ob- . 
literate the image made on the eye by the window. It is ' 
true that the card disc passes between your eye and the 
light, but as it does not continue at any one point for more 
than the eighth of a second, there is no more apparent inter- 
mission of the light than wnat occurs during the winking of 
the eyes." 

" You allude to a very curious fact," observed the vicar, 
" that, although we are perpetually covering the eyeballs 
with our eyelids, we are not conscious of the intervals of 
darkness." 

'^'The reason of which must surely be obvious from the 
explanation I have just offered," said Mr. Sevmour : " the 
sensation of light is not exchanged for that of darkness in so 
short a period as the twinkling of the eye." 

• Puge isa, \\^fA. 
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" I admire the plausibility of your theory," said theTicar; 

but it appears to me that obiects frequently linger on the 
sight for a longer period than that which you assign to them. 
I well remember seeing the flame of a candle for seyeral 
seconds^ after it had l:^en suddenly withdrawn from the 
apartment." 

I admit that strong li^ts frequently continue for some 
time thus visible in the ' mind's eye and it is well known 
that such impressions are often followed by images of simi- 
lar shape, but of various colours. In passing from sunshine 
to a dark room, we frequendy witness the appearance of 
stars and circles of van-coloured light; but this phenomenon 
is very distinct from that of the Thaumatrope, and is to be ex- 
plained upon very different principles."* 

"I know exactly to what you allude," said the major: 
and I do not doubt but that many of those illusive appear- 
ances, which have been described, might be referred to tiie 
operation of the same natural cause. It is easy to ima^e 
that a person who has steadfastly fixed his eyes upon an illu- 
minated object, may, for some minutes afterwards, see the 
same figure in the shade; it was from such a cause, no 
doubt, that Constantino saw the image of a cross in the sky. 
You are, probably, acquainted with the opinions of Euae- 
bius, Fabncius, and Dr. Leurdner, upon this alleged miracle." 

" Yes," exclaimed the vicar, " and I also know that this 
miracle for the conversion of uonstantine gave origin to the 
Catholic custom of illuminating the cross of St. Peter's m 
Rome." 

" Sir David Brewster, in his late work on Natural Magic, 
has given us a beautiful illustration of the same princime; 
it is as follows," said Mr. Seymour. " A figure dfressea in 
black and mounted upon a white horse, was riding along ex- 
posed to the bright rays of the sun, which through a small 
opening in the clouds was throwing its light only upon that 
part of the landscape. The Mack figure was projected against 
a white cloud, and the white horse shone with particular 
brilliancy by its contrast with the dark soil against which it 
was seen. A person interested in the arrival of such a 
stranger, had been for some time following his movements 
with intense anxiety ; but upon his disappearance behind a 

* Those who are desirous of gaining farther information upon the rab« 
ject, may consult the chapter on " Ocular Spectra, or Accidental Colours,*' 
it Bnwater§ Natural Mas'ic, p. uud Gidiabarfth Encyclopedia, aa 
^ceidenUl Coiouri. 
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*'It has received seyera] names/' answered Mr. Seymour, 
''as PkantcufMueopey Phanakistisctrpe, &c., derived, as you no 
dcfulit perceive; from the Greek.^ It is scarcely necessary 



to observe, that the appearances thus produced msy be infi- 
nitety varied — heads open their mouths, and distorting their 
countenances; creeping serpents, and machinery in active 
operation, are amongst the subjects that have excited the 
greatest aulmiration. 

The party now dispersed, not less gratified than they had 
been instructed by the lesson of the morning. 

• •«**«* 

The mi^ity magician of the north has compared the course 
of a narrative to me progress of a stone rolled down hill by 
an idle traant boy, ''which at first moveth slowly, avoiding 
by inflection every obstacle of the least importance; but 
when it has attained its full impulse, and draws near the con- 
dusion of its career, it smokes and thimders down, making 
a rood at every spring, clearing hedge and ditch like a York- 
shire huntsman, and becoming most furiously rapid in its 
course when it is nearest to being consigned to rest for qyqci 
even snph^" says he, " is the coTUse oi a T«ina5cw^\ vax.- 



Fig. 79. 




licr ereois are stiidioash- dweh iqM»; but when the story 
dnws near its close, we luuxr orer the <*iwnim«danr«R^ how- 
erer importuit. which toot innLgbxadaii mdst hare fore^tUed^ 
and leave yoa to suppose those things whidi it would be 
abosins yodr patience to relate at len^h.'' 

Let She reaJef of the present work accept this explanalioD, 
as an apology for the abrupt and rapid manner in which we 
shall now accderate oor narxatire. Since the last lectDi& 
oar history has adranced nearly three weeks, during whioA 
interval the major had made every arrangement for the 9^ 
proaching marriage. It was finally agreed that the cere- 
mony should be performed at Overton church; and as the 
-'happy couple'* expressed a wish to pass their '*hoiieT 
moon *'in a retired part of Yorkshire, the major consented 
to postpone his fete until after their return; nor was he dis- 
jdeased at such an arrangement, as it afiorded time for get- 
ting up his entertainment on a more liberal scale than could 
otherwise have been accomplished. We shall now avail 
ourselves of that peculiar Lethean property which has been 
often ascribed to the pen of the author^ and commit the 
reader to the arms of Morpheus, where it is our intention 
that he shall remain until the moming of the nuptisds. 
# # # * * * * 
####*** 

Reader, awake ! the sun has risen, and Nature is robing 
herself in her most gorgeous apparel for the approaching 
ceremony ; the fiBLmily of the Lodge have been already roused 
from their slumbers by the attendance of minstrels, whom 
the vicar had directed to salute the bridal party at break of 

day. But hark ! while we are thus trifling, the village of 

Overton is in a bustle ; the marriage ceremony is over ; the 
bells of the church are riiiging right merrily their festive 
peals; many a handkerchief is waving from the cottage 
windows, while the doors are decorated with garlands ; the 
vicarage is omamented with fiagments of Venetian tapestry : 
the peasants, dressed in their holiday garments, are carrying 
nosegays in their hands, to present to the bride as an offer- 
ing of their respect, or to strew in her path, as an emblematic 
expression of tneir wishes. 

The party having reached Osterley Park, we were pro- 
ceeding to describe the banquet whicn had been prepared, 
and the various devices and emblems with which it had been 
decorated, under the classical direction of the vicar, when, 
■Jtts ! our publishers, like the harries of old, unexpectedly 
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oopal robes and lawn sleeves, while his angular features 
were softened by the graceful curves of an immense wig. 

" I will give you a motto for it," said the major^ " and 
may it be prophetic ! — rapid preferment." 

"1 will now show you the improvement which has been 
eflSdcted in the construction and!^ use of this toy," said Mr. 
Seymonr. It consists in altering the axis of rotation while 
the card is in the act of revolving, in order that the images 
on its opposite sides may be brought in different positions 
with respect to each other." 

" There cannot be any doubt that such would be the effect, 
were it possible to change tiie axis in the way you propose : 
but how is this to be enected?" asked the vicar. 

At first I attempted to produce the change by the addi- 
tion of several other strings, but I soon foimd, that, in order 
to avail myself of this expedient, I should be obliged to stop 
the card before I could alter the axis; whereas my great 
objeot^ as I have just stated, was to produce the chance 
wnHe the card was in the act of spinning," answered Mr. 
Sevmbur. 

" And I shrewdly sucqpect that such must necessarily be 
the case, adopt wnatever expedient you may," observed 
the major. 

No indeed : I have at length succeeded to my entire 
satisfaction, and that too by a most simple scheme, after 
having tried without success many very complicated con- 
trivanoes." 

The party were very desirous of witnessing the triumph 
of skilly and Mr, Seymour produced ^e card with its ap- 
pendages, of which we shall here present our readers with 
an engraving : — 

Fig. 74. 
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PRSPA&ATIONS FOR THS APFSOACHIKO FJBTK. — THX 




OF THE BRIDAL PARTT TO OSTKRUBT PARK. — THE MAJQK 10 
HIS VISITORS SUPKRIirrKKD THS ARRAN6RMRNTS US THK MXi- 
DOW. — ^THR CURIOUS DISCUSSIONS WHICH TOOK PLACE ON THiT 

OCCASION. THS ORION OF THE SWING. IfERRT-ANDBXWS. 

TRAOETOURS, ETC. THE KNNER AT THE HALL.— TBI 

LEARNED CONTROTERSY WHICH WAS MAINTAINED "WITH RE- 
SPECT TO THE GAME OF CHESS. 

A MONTH had nearly elai>8ed since the bridal pair had quitted 
Overton ; and during this period, the greatest activi^ had 
been displayed by the itinerant corps of Momns, under the 
superintendence of their manager, Ned Hopkins. Hievan- 
ous show-booths had been erected by their respective ownen 
with an expedition that might have put many a prouder si- 
chitect to shame ; the marquees and the temporary rooms had 
been completed under the management of Tom Plank; and 
for those, whose appetite might hold precedence of the 
senses of sight and hearing, ample funds of gratification had 
been provided hy the accomplisned hostess of the " Bae of 
Nails.'' whose grim troop of ketdes and stew-pans had. da^ 
ing tne whole of the week, been chirpins^ and chucJding 
over the kitchen range, the very cheeks of ^ndch had cracked 
from yawning. The major now anxiously awaited the ani- 
ral of every post, in expectation of a letter that mipfat aa- 
nounce the day upon which Henry Beacham and his bride 
would return to Osterley Park. At length the long-antici- 
pated intelligence was received, that they might be expected 
at Overton by four o'clock on. the day after the morrow. The 
vicar was immediately summoned to a council, and on his 
arrival, retired with the major for the purpose of consultiiig 
the chronicles of Holinshea and Froissart, touching certain 
points of ceremonial that might jgiide them in their arrange- 
ments for receiving the bride. The vicar pleaded in £eivoar 
of the forms that were observed on the occasion of the pub- 
lic entrance of Queen Isabella into the city of Paris, but the 
major objected to the plan, on accoimt of the pageant lepre- 
senting the siege of Tioy • a i^omX u^x^NAos^iLviA ^^risar^ as 
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while, Isy alternately ti^tening and rel^bdng the string, the 
figaie will be seen in the very act of raising and lowering 
the bottle. 

Mr. Seymour, having explained the principle of his im- 
provement as we have above related, proceeded to exem- 
plify it by a series of diflferent subjects. We shall select 
two or tliree of them for the sake of illustration. A card 
with a jockey on one side and a horse on the other, on 
ginning round presented the combined figure : upon tight- 
ening the string, in the manner we have descriDecfj the card 
changed its axis, without the slightest halt or hesitation in 
its rotation, and the rider was in an instant canted over the 
he^ of his charger : in a moment, however, he appeared 
remounted 3 after which, by pulling the string, with different 
degrees of force, he was made to stand on the saddle, and 
to exhibit a number of different movements. 

The figure of an Indian juggler was represented in the 
act of throwing up two balls ; on spinning the card, and, at 
the same time, altering the position of the circle, in the 
manner already described, three, and afterwards four, became 
visiUble. When the card revolved upon its original axis, two 
of the balls on the reverse side coincided with the two 
painted on the front, so that during the revolution they fell 
upon the same spot on the retina, and therefore produced 
a nngle impression ; but as soon as the position of the card 
waa changed, these spots were brought upon different 
points, and consequently produced separate and independent 
images. By alternately tightening and relaxing the strings, 
the Sails were seen in motion, arising from and falling into 
the hand of the juggler. 

The next subject which we shall describe produced a con- 
siderable degree of merriment. The vicar inspected the 
drawing, and observed that he saw a pulpit placed on the 
banks 01 a pond ; the card was made to spin, when a tailor 
was seen haranguing from the former, and a goose, at the 
same instant, fluttering over the water. The circle was now 
suddenly lifted, and the vicar was desired to state what he 
saw : — " Why, bless me !" exclaimed Mr. Twaddleton, " the 
tailor is justlv served, he is ducked in flie pond, while the 
goose has taken his place in the pulpit." 

Fearing that we may have exhausted the patience of our 
reader, we shall only relate one more example. It was a 
Tork, who, by means of the expedient we are illustrating, 
was made to draw hia sabre, and cut off tha \k&^ 
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conversing with the major, now with Mr. Seymour; at one 
time JtiCKieratin^ the pace of the horsemen^ and at another, 
keeping back tke peaesLriaiis, whose eagerness to push, for- ! 
ward created an inconvenient crowd in the foremo&i ranka* 
Mr* Twaddleton held m his rigKt hand a wand decorated 
witk ivy leaves, and which resembled in appearance ihe i 
tixyisua nf Bacchus^ except that the cone on its siHnmit had 
been replaced by a hunch of ro&es. This was a classical con- , 
oeitj and he fully explained to the major tJie reason of his 
haTiiig adopted such a device for his wand of office* | 

*'The rose,'^ said he, " was dedicated by Cupid to Harpo- I 
orates, the god of Silence, to engage him to conceal the se- 
crets of Venus ; hence has this flower ever since been con- , 
Bide red the symbol of sUence; for which reasnn it was cus- 
tomary to hang a rose over the banquetiag-table to signify 
that wnat was there spoken, should be kept privatCj ^or under 
the rose 5^ whence, also, to present, or hofd up, this flower 
to any person in discoursej served uistead of an admonitioEf 
to intimate that it was lime for such person to hold his peace. 
In hke manner,'' continued the antiquarj^, ^^you will observe 
that J by virtue of my wand^ 1 shah impress the obligation of 
adenco upon the crowds and easily calm any undue clamour 
that may cirise/'^ 

The cavalcade had advanced little more than half a mile, i 
when the major suggested the propriety of hailing, untd his 
nephew and niece should arrive ; to this proposition the vicar 
readily aoceded^ aud a^ordiiigly issued, the necessaij 
orders. 

They had not, howeverj remained stationary above five ' 
minutesj when a carriage and four were seen at the brow of 
the by], advancing in hill speed- A geueral and sinmlta- 
neous shout burst from the crowd; upon which the vicar 
raised his wand, and all was hushed. How far such an i 
effect might be attributed to the influence of his wand, we 
shall leave the sagacious reader to determine \ but the party 
smiled at so striking an instance of (dassical credulity ■ and i 
Mr. Twaddleton, highly gratified by his triumph^ rode for- 1 
ward to the chariot, which was not more than two hundred 
yards distant. It contained Mr. and Mrs. Beacham, whom | 
the vicar no sooner perceived^ than he again raised his wand, 
and again witnessed tlie influence of its spell. The chariot 
iastanUy slopped, and, in the next moment, Mr, Twaddleton 
was seen in earnest converaation with the traveUers. He in- 
fonned them thai the group tkey BaNr iw'aa^kcaiv^alc^de of vil- 
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aurow caning extends from the ciicumference to the cen- 
tre as seen at a. If a device of any kind, as a star (which 
for increasing the beauty of the experiment, ought to be trans- 
pueat, and illuminatea with a lamp), be placed behind the 
disc, it is evident that, as long as the circle remains at rest, 
no other part of the figure can be visible than that which is 
iknmediately behind the slit a, but the instant it is put into 
npid motion, the whole of the star will be seen, as exhibited 
in fisnre b. 

ifi. Seymour observed that the explanation of the pheno- 
menon was obvious ; — each successive portion of the figore 
seen through the opening remains on the eye, imtil the cir- 
cle has completed its entire revolution. 

« This experiment/' continued Mr. Seymour, admits of 
a very cnrious modification, which I shall now proceed to 
exiiilnt." 

Hiree coloured wafers were then placed, at equal dis- 
tances from each other, on the disc, ana the instrument hav- 
ing been arranged before a looking-glass, the party were de- 
sired to observe the reflected image as the circle revolved. 

''The wafers are blended into one continuous zone,*' 
observed Mrs. Seymour. 

"To be sure," said Louisa; " upon the same principle 
that the ignited stick appears as a fiery circle." 

"It would be very strange, after the diflferent experi- 
ments we have seen, if we were not able to explain the 
present appearance," observed Tom. 

"The fiery circle produced by the revolving stick is a 
much better illustration of the prmciple ; I do not see what 
object Mr. Seymour has in thus multiplying his experi- 
ments," said tne vicar. 

"Gently, if you please^ Mr. Twaddleton, and, before you 
&vour us with your criticism, wait imtil I have concluded 
mj experiment. You have seen that the reflected image 
of the revolving wafers appears as a continuous zone, and 
yon have very correctly explained the reason of such an 
appearance; but I must now request you to inspect the 
rmected image through the slit in the disc, as it revolves, 
and say what new efiect you observe." 

"How very strange!" exclaimed Tom; "I see the three 
wafers ver^r disfincUy, and perfectly at rest." 

"Impossible!" exclaimed the vicar: "let me have a 
peep. Why, 1 declare; they appear, as you say, stadonatY^ 
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Tom was aocMxdin^y directed to procure a piece of 8tid[ 
and a candle; and as soon as they were bron^ into the 
room, Mr. Seymour ignited the end of ^e stick and whided 
it round, when a bright circle, without any intervals of daii- 
ness, was seen by the whole party. 

Never until tnis instant," exclaimed the vicar, with an 
expression of hig^ satisfaicticm, ^'did I fiilly appreciate the 
beauty of that passage in Milton, wherein tHe poet evidendv 
descnbes the rapidity of Satan's flight, as weU as the reful- 
gence of his appearance — 

* SpruDg upward like a iqrramid of fife.* 

Now to take in the full meaning of this figure," continued 
Mr. Twaddleton, we must imsigine ourselyes in chaos, and 
that a vast luminous body is rising near the spot where we 
may be supposed ^o be standing, so swiftly as to i^ppear a 
continued track of light^ and lessening to the view, accord- 
ing to the increase of distance, until it ends in a point and 
then disappears; and all this must be supposed to strike our 
eye at one instant." 

"It is very probable," said Mr. Seymour, "that the poet 
had such an idea in view, and that he intended by it to con- 
vey the immense rapidity of Satan's flight. Homer makes 
use of the same figure to express the velocity of the javelin, 
/oAip^e«-»iov i>p^oc, the Img-shadoufed^ javelin. We shall have 
ample proof of the effect of this power in the eye of retain- 
ing impressions, and of thus converting points into lines and 
circles, during tne exhibition of your fireworks; and which, 
in fact, derive the greater part of their magical effect from 
it." 

" The pin-wheel is certainly nothing more than a fienr 
circle produced by the rapid revolution of a jet of flame, 
said the vicar. 

"And the rocket," added Mr. Seymour, "is a column of 
light occasioned by the same ramd movement of a burning 
body in a rectilinear or curved direction." . 

"I perfectly understand all that you have said," observed 
Tom. 

'^Theu vou will not have any difficulty in explaining the 
action of the Thaumatrope, for it depends upon the same op- 
tical principle; the impression made on the retina by the 
image; which is delineated on one side of the card, is not 
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erased before that which is painted on the opposite side is 
presented to the eye; and the consequence is that you see 
both sides at once/' 

"Or, you might put it in this way," said the major: "that 
as the image remams the eighth of a second on the retina 
after it has been withdrawn from the eye, a revolution of 
eight times in a second will secure its uninterrupted continu- 
ance." 

" On turning round the card," observed Louisa, " I perceive 
that every part of the figure is not equally distinct.'^ 

" Becsuose every part of the card does not revolve with the 
same velocity," said her fieither; "and this fact offers a good 
illustration of what I formerly stated*, that in circular mo- 
tion, the parts more remote from the axis of rotation are those 
which move with the greater velocity. This toy will also be 
found capable of exemplifying another truth to which I have 
before alluded, that ^the axis of motion remains at rest while 
all the parts revolve roimd it.' "t 

" I remember that very well^" exclaimed Tom. 

" Then take the card and spm it between yourself and the 
window, and tell me what you observe," said his father. 

" I see a dark line across the window and what is very 
strange, the other parts of the card appear transparent ; for 
they do not obstruct the view of the wmdow, as they would 
if the card were at rest." 

" The dark line you see is the axis of rotation, which 
being stationary, necessarily excludes the light; the other 
parts being in motion do not remain a sufficient time to ob- ; 
uterate the image made on &e eye by the window. It is 
true tibat the card disc passes between your eye and the 
light, but as it does not continue at any one point for more 
aSm the eighth of a second, there is no more apparent inter- 
mission of the light than wnat occurs during the winking of 
the eyes." 

" You allude to a very curious fact," observed the vicar, 
" that, although we are perpetually covering the eyeballs 
with our eyelids, we are not conscious of the intervals of 
darkness." 

'" The reason of which must surely be obvious from the 
explanation I have just offered," said Mr. Seymour : " the 
sensation of light is not exchanged for that of darkness in so 
short a period as the twinkling of the eye." 

• Page Jja ^ ^ 
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I admire the plausibility of your theory," said thsTicar; 
but it appears to me that objects frequently linger on the 
sight for a longer period than tnat which you assign to them. 
I well remember seeing the flame of a candle for sereial 
seconds^ after it had been suddenly withdrawn from the 
s^artment." 

I admit that strong lights frequently continue for some 
time thus visible in the ' mind's eye and it is well known 
that such impressions are often followed by images of amt 
lar shape, but of various colours. In passing from sunshine 
to a dark room, we frequently witness the appearance of 
stars and circles of vari-coloured light ; but this phenomenon 
is very distinct from that of the Thaumatrope, and is to be ex- 
plained upon very different principles."* 

"I know exactly to what you allude," said the major: 
''^ and I do not doubt but that many of those illusive appear- 
ances, which have been described, might be referred to pd 
operation of the same natural cause. It is easy to ima^e 
that a person who has steadfastly fixed his eyes upon an illu- 
minated object, may, for some minutes afterwards, see the 
same figure in the shade ; it was from such a cause, no 
doubt, that Constantino saw the image of a cross in the sky. 
You are, probably, acquainted with the opinions of Euse- 
bius, Fabncius, and Dr. Lardner, upon this aUeged miracle.'' 

" Yes," exclaimed the vicar, " and I also Imow that this 
miracle for the conversion of Constantino gave or^in to the 
Catholic custom of illuminating the cross of St. Peter's m 
Rome." 

" Sir David Brewster, in his late work on Natural Magic, 
has given us a beautiful illustration of the same principle j 
it is as follows," said Mr. Seymour. " A figure oressed in 
black and mounted upon a white horse, was riding along ex- 
posed to the bright rays of the sun, which through a small 
opening in the clouds was throwing its light only upon that 
part of the landscape. The black figure was projected against 
a white cloud, and the white horse shone with particular 
brilliancy by its contrast with the dark soil against which it 
was seen. A person interested in the arrival of such a 
stranger, had been for some time following his movements 
with intense anxiety; but upon his disappearance behind a 

* Those who are desirous of gaining farther information upon the tab* 
ject, may consult the chapter on '•Ocular Spectra, or Accidental Colourt," 
Jn Brew8ter*8 iVatural Magic, p. %i\ and Bdiabur^h Encyclopedia, an. 
^ccidenUl Coloura. 
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ter, and hence this whole class of ragabond tinkers of flesh 
ana bone acquired the generic appellation of ^ Mmy-ary' 

*^ And pray what are nostrums asked Louisa. 
' Nostrum,' mj dear, signifies our oum, and is applied to 
any medicine which is prepared by a secret process; and sold 
fior the priyate advantage of an inoiyidual ; but since secrecy 
is never used on such occasions except as a cloak for impos- 
ture, the word very generally conveys an expression of ridi- 
enle or contempt'' 

The company proceeded in their inspection. 

" What have we there, Ned Hopkins?" said Mr. Sejrmour, 
as he pointed to a booth of larger dimensions than those 
which surrounded it. 

In that booth, ' the Emperor of all the Conjurors' will 
perform his wonderful art of ' sleight-of-hand,' " replied Ned. 
— " Look at his card of invitation," continued tne wag — 
Walk in walk in — ladies and gentlemen. Hxub 
are miracles in ant quantity to be seen for two p£nci|' 
and believed in for nothing ! ! !" 

A lineal descendant of the Tragetour of the fourteenth 
oentmry," observed the vicar ; " a class of artists, who, with 
the assistance of dexterity of execution, and various kinds of 
machinery, deceived the eyes of the spectators, and produced 
such illusions as were usuaQy supposed to be the eflect of 
enchantment; on which account they were frequently ranked 
with magicians, sorcerers, and witcnes. They were greatly 
encouraged in me middle ages, and travelled in large com- 
panies, carrying with them such machinery, as was neces- 
sary for the performance of their deceptions." 

The company passed to the next booth. 

"There.'^said Ned, " will be exhibited vaulting, tumbling, 
jumping tiirough hoops, balancing, grotesque dances by the 
clown, and dancing upon the tight rope." 

''The tragetour rar^y executed this part of the perform- 
ance himseB'," said the vicar, ''but left it to some of nis con- 
federates." 

"And yet I should have thought it the most profitable de- 
partment of the art," observed the major; " for it was so pa- 
tronised as to secure the reception of its professors into the 
houses of the nobility. In the reijgn of Edward II. a tumbler 
rode before the king, and so delighted his majesty, that he 
rewarded him with a gratuity of twenty shillings, a very con- 
uderable sum in those days." 
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- 1 afir-.i^ izte pLaoaboliiy of yoar dkeorr.-* nid theyicar; 

* mzt h appe2c« :o me ibm obmts frequently linger on the 

: :t a . c^rr pence than iria: which yonlasffign to diem. 
I well ^e=:-e■^l■^er seeing the dame erf a candle far sereral 
?e«c-orjd«. are: i: had been suddenly withdrawn from the 
apanment." 

- 1 aiziit \h2i ^ZTcas lights frequently continue for Eome 
time :h'^* Ti*:*'!e in the • mind's eve and it is well known 
that s:3ch irapre**ior.« are often fcAowed by images of simi- 
lar shape, but of various colours. In passing frcmi sunshine 
to a dark rc^m. we frequently witness the appearance of 
«tars a:i>i circles of vari-coloured light : but this pnenomenon 
is ver}' dif^inc: frx>m tha: of the Thaumatrope; and is to be ex- 
plained upon ver\- dinerent principles.'* 

*-I know exactlv to what you allude." said the major: 

* and I do not doubt but that many of those illusiye appear- 
ances, which have been described, might be refened to tiie 
operation of the same natural cause. It is easy to ima^e 
that a person who has steadfastly fixed his eyes upon an illu- 
minated object, may. for some 'minutes afterwards, see the 
same figure in the shade: it was from such a cause; no 
doubt, that Constantine saw the image of a cross in the sky. 
You are, probably, acquainted with" the opinions of Euse- 
bius, Fabncius, and Dr. Lardner. upon this aUeged miracle." 

" Yes,'*' exclaimed the vicar, and I also know that this 
miracle for the conversion of Constantine gave or^in to the 
Catholic custom of illuminating the cross of St. Peter's in 
Rome.'*' 

" Sir David Brewster, in his late work on Natural Magic, 
has given us a beautiful illustration of the same principle j 
it is as follows,'*' said Mr. Seymour. " A figure dfressed in 
black and mounted upon a white horse, was riding along ex- 
posed to the bright rays of the sun, which through a small 
opening in the clouds was throwing its light only upon that 
part of the landscape. The black figure was projected against 
a white cloud, and the white horse shone with particular 
brilliancy by its contrast with the dark soil against which it 
wjiH H(Mjn. A person interested in the arrival of such a 
Htrungor, had been for some time following his movements 
with uitoHHo anxiety; but upon his disappearance behind a 

* ThoHo who lire desiroiig of gaining farther information upon the wb- 
jprl. limy coiipuIi the chapter on "Ocular gpectra, or Accidental Ctolour^" 
in MroWMtor's Natural Magic, p. 21; and Edinburgh Encyclopedia, art. 
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flfoken of, act fomiahing food for ancient heroes; and you 
will remember that Homer rarely mentions afly other than 
roasted meat.'' * 

I peiceive that you have been more miscellaneous in 
yofur arrangement of the upper table." 

I have placed before you a chine of beef, because Me- 
ndanB set tnat dish before Telemachus at the marriage-feast 
of his son.'' 

''And I rejoice to see a salad for its neighbour," said the 
nuQor. 

''Ay, truly an Attic salad, with garlic, leeks, and cheese ; 
yoa no doubt remember that the poetical ssdaa served up in 
the comedy of the Peace of Aristophanes was of this com- 
position^" added the vicar. 

'•' I wish to know what seats are to be appropriated to my 
yomig friends the little Seymours?" said the major. 

" I regret extremely to say, that they cannot with propri- 
ety join our party," replied tne vicar, gravely. 

"Not join the party! zounds, sir, but I insist upon it; — 



"Be cahn, major; and believe me that I shall feel the 
privation as keenly as yourself; but would you countenance 
a measure, which is decidedly in opposition to every classi- 
cal authority ? Never as Suetonius nas expressly declared, 
did the young Csesars, Cains and Lucius, eat at the table of 
Augustus, until they had assumed the toga viri/w." 

" A fig for Suetonius ! he is not to be trusted ; has it not 
been said, ihai, while he exposed the deiformities of the 
CiBsars, he wrote with all the licentiousness and extrava- 
gance with which they lived ? Besides, can we trust the 
opinion of a man, on a subject of etiquette, who was ban- 
iwed from the court for want of attention and respect to the 
Empress Sabina? You must produce some better authoritjr, 
my dear Mr. Twaddleton ; search the Grecian writers ; depend 
upon it that some direct or implied sanction to the plan is to 
be discovered , the oracles of old may generallv be so inter- 
pieted as to meet the wishes of the translator.'' 

"Gently Major Snapwell; speak not so irreverently of the 
luminaries of antiquity ; nor expect me to distort passages 
from their original and intended significations. An idea, 
however, has just struck me, which may, possibly, be turned 
lo your sdvanta^e ; and yet there are many difliculties ; for 
it cannot be said that this feast has been conducted with the 
utmost frugality; and, therefore, must iiol\» cotos^^^^^^ 
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the Lacedemonian 'iSysnKa/ or public entertainments; 
whither the youths were obliged, by the law-giyer, to repair 
as to schools of temperance and sobriety, and where, hy the 
example and discourse of the elder men, they were trained 
to good manners and useful knowledge." 

<^ A case exactly in point !" exclaimed the major. " Must 
not the classical character of our entertaiimient conyey in- 
struction ? I yow it runs parallel in eyery particular with die 
Syssitia of Lacedsemon ; and I therefore affirm, that it would 
be illegal, according to the law of Lycurgus, to preyent the 
presence of the young Seymours." 

^< Your argument has colour, major : I must admit that Mr. 
Seymour's lessons are too yaluable to be lost: well, I consent; 
it shall be a Lacedeemonian entertainment, and my young 
friends shall be accordingly accmomodated wi^ seats." 

On their return from £e banqueting-taUee, the paity in- 
spected the preparations for the fireworks, and the ships 
constructed for the naumachia j we shall, howeyer^ at present 
decline offering any description, as we prefer explaining 
them in operation. 

The reader will now be pleased to imagine that the party 
haying returned to the mansion, had psutaken of the hos- 
pitable repast which the major nad proyided for them; he 
may farther suppose that tea had been seryed up, and. the 
amusements oi the eyening commenced : for it ijs at this 
moment that the course of our narratiye is resumed. Mis. 
Beacham was delighting the assembly by a splendid display 
of her musical talents ; the major and Mr. Seymour were 
engaged in a game of chess. 

"There you sit, gentlemen," exclaimed the yicar, "so 
absorbed in your game, as to naye remained quite insen- 
sible to the sweet sounds with which Mrs. Beacham has 
been charming us ; but you stand excused, for Seneca admits 
the fascinating power of the ^hidus latrunculorum^^ or game 
of chess. You no doubt remember the story that he tells 
us of one Canius Julius, who, haying b^n sentenced to 
death by Caligula^ was found by the centurion, when he 
came to conduct him to execution, so interested in a game 
of the ^ latrunculij^ as at first to be insensible to Uie sum- 
mons, and that he did not prepare to depart until he had 
counted his men, and desired tne centurion to bear witness 
to his haying one more piece on the board than his adyer- 
sary. so that the latter might not boast of a victory after his 
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'^Indeed!" said the miyor; ^^bnt, unfortunately for your 
story; the ancients were not acquainted with the game of 
chess." 

"What absurd proposition am I next to expect 1" cried 
Mr. Twaddleton. " You surely cannot have read the poem 
to Piso, which some will have to be Ovid's, others Lucian's; 
but no matter 3 it is an ancient poem, and accurately de- 
Bcribes the game of ' latruneuHJ I myself believe, from a 
partkmlar line of Sophocles, that chess was invented by Pala- 
medesy at the siege of Troy ; although Seneca attributes it 
to Chilon, one of the seven Grecian sages. My friend Mr. 
Seymour, who is, upon all occasions, desirous of imparting 
wudom through the medium of games, and of < turning 
sport into science,' will no doubt agree with those who 
bncy that it was contrived by P3nrrhus, king of Epirue, as a 
metnod of instructing his soldiers in the muitary art; and I 
most admit that the game expresses the chance and 
Odder of war so very hi^pily, that no place can lay so just 
a daim to its invention as the camp: < /tuft mm efigieni 
hdm' as Yida says." 

" Check to your king!" cried the mpyor ; " while you are 
considering of the best way to get his majesty out of the 
scrape, I will endeavour to extricate the vicar out of the 
aaagmire in which he is floundering. My dear Mr. Twad- 
dletoa," continued the miyor, " you speak as it were an 
admitted iact that the ' hidu» mruncularum' was S3mGnymous 
with our chess. I admit that it was a game played with 
Tmem or GMquareS; and Calctth or pieces: but it does not 
follow that it must have been chess ; inaeed, the learned 
Dr. Hyde^ whose researches into C^ei)tal games are as 
much distmguished for active discrimination as for profound 
adholarahip, considers it to have resembled our draughtsJ^i 
You are to move, major," said Mr. Seymour. 

''Then I shall take your casde and open a fresh battery 
upon the vicar," replied Maior Snapwell. 

"So you may," cried Mr. Twaddleton, "but you will 
not easily drive me from my position } supported as I am 

• War*! hannleM ihape we ting, and boxen traini 
Of jonth, eBcounterinff on the euktr plafnt; 
How two imll king*, by different armoor known, 
TraTerae the field and combat for renown.** 
t *Liidne Latmneolonim ludnt, AngUee dicitnr DrmMgit$»ti ir«hend« 
•aloylw. — Htm d» Imih Ori^mtmttum, Ozoa, leM. 
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by Vos^ius aiid Salmasius, and an anny of valiant com- 
batants. " 

-* The learned Hyde has endeavoured to prove that chess 
was first invented in India, and passed from thence to 
iVrsia uiid Arabia. (55) Fabricius considered it a Persian 
iranie, and I must say that I am inclined to coincide with 
liini. The terms in present use may evidently be trued to. 
an Oriental source. Schachj in the Fersian language, agni- 
fies kiiii^. and schackmatj whence our dteck-mate, die king is 
dead, the original wonls having been transformed by 
progressive changes; thus we have schach, echecs.duss; and 
by a whimsical concurrence of circumstances, nave arisen 
the English words check, and exchemierJ' 

1 take your queeiiy'^ cried Mr. oeymour. 

Ay ; and I take a bishop in return/*' said the major. 

Well,*' observed the vicar, " if an Oriental nation really 
gave origin to the game, it could not, at all events, have 
been Clmia ; since the policy of that people is to exchde 
females from every kind and degree of mfluence and power, 
whereas the queen at chess is a powerful and important piece.^^ 

You must not lay too much stress upon the names of the 
several pieces," observed the major, "since they have va- 
rieil in aiiferent ages and countnes. The casde is some- 
times called the rook from the Italian word rocca, which sig- 
nifies a fortress placed on a rock : the piece which we cul 
the Inshop has been termed by English writers, alphaUy aufin, 
&c., from an Arabic word signifying an elephant : some- 
times it was named an archer ; by the Germans, the Aound or 
runner; by Russians and Swedes, the elephant; by Poles, the 
priest ; and by the French, at a very early period, the /ou or 
fool; the reason of this last appellation seems to be, that as 
this piece stands on the sides of the king and queen, some 
wag of the times styled it the fool, because anciently royal 
personages were commonly thus attended, frt)m want of 
other means of amusing themselves." 

" You cannot thus account for our term bishop,^' observed 
Mr. Seymour, " as our kings and queens never had such 
attendants." 

" Nor is it very easy to ascertain the period at which it 
was introduced," replied the major; " in Caxton's time it 
was styled the elphyn. I should think it probable that the 
change of name took place after the Reformation." 

" It is probable that the pieces not only underwent changes 
-W2 namCj but changes in value ot o\ra«rr«dMr.Sey- 
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moor, as the game descended through different ages and 
countries." 

Mrs. Beacham, who had been for some time listening witli 
much interest to the curious discourse we have just related, 
here ventured to ask a question : As you appear to have 
taken some trouble to ascertain the origm of tms game, you 
can perhaps inform me at what period it was introduced 
into Eji^^aad." 

The major replied, that the learned Hyde supposed it to 
have been first Known in our country about the time of the 
Conqnest^ but that Mr. Barrington believed it to have been 
introduced during the thirteenth century, upon the return of 
Edward I. from me Holy Land, where he continued so long, 
and was attended by so many English. 

It is certain that our ancestors played much at chess be- 
fore the general introduction of cards,'' observed the vicar, 
''as no fewer than twenty-six English families have embla- 
zoned chess-boards and chess-rooks in their arms, and it 
must therefore have been considered a valuable accom- 
plic^unent" 

"Cards," observed the major, "must have been known 
in England previous to the time of Edward IV., since a sta- 
tute was passed in that reign against their importation ; but 
tbay did not become general for many years, and the pro- 
gress of the custom appears to have been extremely slow." 

" Check, — and mate !" exclaimed Mr. Seymour. 

'' Upon my word, I have lost the game. Mr. Twaddleton, 
I lay tnis to your account," said the major; you ought not, 
mij to have intruded your antiquarian discussions at such a 
time." 

"You have lost the game, major, because, like Charles 
Xn. of Sweden*, you are too fona of advancing your king ; 
but it is quite natural that you should feel mortSied by yom 
defeat : a chess-warrior never likes to be beat, because it is 
a trial of skill and address ; chance has no place, and he 
therefore never loses except from the superiority or his ad- 
versary. You may remember that WiUiam the Conqueror, 
upon being check-mated by the Prince of France, knocked the 
chess-board about his pate, an event which became the source 
of much friture enmity. I must say," continued the vicar, 
" that this, in my view of the matter, is an imperfection in 

* Voltaire telli iu that Cbarles XII. always loit the game at chem, from 
hiaeaferneMtoiDOTe bit king, and to malce greater um of biin than of any 
of Uw other friecea. 
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the game ; for, if it be the type or representatiye of a mili- 
tary campaign, fortune shoula have some share in deciding 
the fate of me day; and, if I remember correctly, Sir Wil- 
liam Jones has stated that the use of dice, to regolate the 
moves, was formerly introduced in the East." 

*f I will give the major his revenue whenever he pleases," 
said Mr. Seymour; out as I wdl know how de«Av thie 
vicar loves an antiquarian anecdote, if he will listen I wfll 
furnish him with one that will be probably new to lum. Do 
you observe the fonn of the chess-board, resemlding, as you 
perceive, two folio volumes?" said Mr. Seymour. "The 
origin of it was this : £ndes, bishop of Sully, forbade his 
clergy to play at chess. As they were resolved, however, 
not to obey tne command, and yet did not dare to have a 
chess-board seen in their nouses or cloisters, they had them 
bound and lettered as books, and callied them their wooden 
gospels. These same monks had also drinking vessels 
boimd to resemUe the breviary, and were found drinking 
when it was supposed they were at prayers." 
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CHAPTER XXI. 

THB ABBIVAL OF TfiX POPULACE AT OSTERLST PARK. — THS 
CXkMMXHCKMXHT OF THS FESTnrnTES. — < DANGINO ON THS 
nOHT AND SLACK ROPE. — < BALANCINO. — • AN EGO POISED ON 
m BROAD OR NARROW END.— •CONJURING. — OPTICAL ILLU- 

SIGNS. PHANTASMAGORIA. ^DECEPTIVE SOUNDS. —7 INVISIBLE 

(BRL. VENTRILOQUISM. — VARIOUS GAMES.— •THB PENTHA- 

UTM.-— THE BANQUET.— 'THB GAME OF QUINTAIN. — GRAND 
SnPLAT OF FIREWORKS. — CONCLUSION. 

NxTXR had the rosy fingers of Aurora shown so much relno- 
tmce in unbarring the gates of the East, as on the morning 
of the Osteiley Jubilee ] at least, so thought about half a 
aoore peasants, who, fevered by anxiety and expectation, 
had arisen from their beds long before the break of day. 

At length, however, Uie sun arose : but indignant no doubt 
at the accusationB he had so unjustly suffered, he immedi- 
ately veiled his fiery countenance m dark and lowering 
eloriids : here, then, was a fresh source of doubt and anxiety; 
would the day be rainy? The gardener at Overton Lodge 
was immediately soueht and ccmsulted; and cheering as 
were his predictions, mey scarcely succeeded in dispelling 
the ^oom which shadea many a fair countenance. The 
apprehensian of disappointment was, however, suddenly 
Mieved : for between nine and ten o'clock the sun re-ap- 
peaied, beaming in all his glory, and sheddingr the brightest 
laful^nce on the scene of the approaching festivities. At 
this period hundreds of villagers, dressed m their holiday 
attire, were seen pouring along uie high road, or winding 
their way through the verdant valleys. So admirable had 
been the arrangements for the admission of the populace 
Into the park, that great as was the concourse of i^ta^ 
ton, not the sli^^st impediment occurred during their en- 
trance. 

At half-past ten o'clock the whole population of the coun- 
try had assemUed ; the various performers were on their re- 
ipactiYe stages; and the arrival of Major Snapwell and his 
goaats was eagerly expected, as a signal for the commence- 
ment of the festivities of the day. 
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At length a distant murmur was heard in the direction of 
the house, which gradually increased as it approached the 
meadow, until it swelled into one grand and uniyersal cho- 
rus. The yicar appeared with his wand of ofiice. which he 
no sooner waved m the air than the murmur graaually sab- 
sided. Major Snap well and his friends, Harry Beacham and 
his bride, and the Seymours with their childreuj and nanm' 
ous visitors, foUowea. The several bands, stationed on Ae 
platforms erected before the show-booths, simultaneously 
struck up the national anthem, in which the whole multi- 
tude joined^ and produced one of the most surprising and 
thrilhng efiects ever witnessed. 

There were eight booths appropriated to the ezhibitiaDs; 
and it had been arranged that each should commence at the 
same time, and repeat its performances eight times duiing 
the day j so that by dividing the spectators into ei^t groups, 
and dehvering to each person a ticket distinguish^ by a 
particular number, every spectator at once knew the booth 
mto which he was to enter; and having witnessed the exhi* 
bition, he was directed to exchange his ticket; by n^ioh 
means every chance of confusion was avoided, and each 
person was enabled to witness, successively, every peifona- 
ance; 

The vicar and the party entered the first booth, and were 
followed by all those whose ticket was distinguianed by Na 
1 ; those of No. 2 at the same time entered the second booth, 
and so on. 

The first show was appropriated to the various exhibitions 
of vaulting, tumbling, balancing, and rope-dancing. The 
vicai expressed high delight on observing that the stage was 
decorated with branches. In the ancient theatre," said he, 
« the stage was originally planted with trees to shade the 
actors; hence scene, so called from the Greek word signify- 
ing a shade.''* 

During die performances of the balancer, Tom Seymour's 
attention was riveted on the artist; he watched every move- 
ment, and examined its efiiect in preserving the centre of 
gravity within the base. "Papa," cried the delighted boy, 
" I never experienced so much interest in a performance (n 
this kind, until I was capable of explaining ihe principleB 
upon which it was conducted. I have attentively followed 
every change of position, and discovered the effect of sudi 
changes upon the line of tlirection."t As to the lotre-done- 



XADB SCIENCE IN EASNS8T. 841 

vi^y Tom observed, that he saw very plainly the swinging 
of the wire backwards and forwards diminished the cuffi- 
oulty, and assisted the actor in keeping his equipoise. 

Mr. Sejmour was highly delighted with these remarks; 
and, castmg sm intelligibielook at Mr. Twaddleton, who was 
Beatod near him, he exclaimed, '^Weli, vicar, you will sure- 
ly now admit that the j^leasures which arise from sport are 
heig^iitened by the adnuxture of science." 

"My dear Mr. Seymour," replied the vicar, "you well 
know that I have long since become a convert to your prin- 
cxpieB} I confess^ however, had that not been the case, the 
expression of satisfaction and delight which have just fallen 
from my little playmate, Tom, would have removed all my 
pr^dices." 

"See, see !" exclaimed Louisa, " how very extraordinary ! 
I declare that the plate, sword, key, and tobacco-pipe, are 
all balanced as they revolve on the chin of the performer." 

" And do you not know, Louisa," replied Tom, " that the 
revolation of the plate and sword, which appears to render 
the execution so much more astonishing, actually dimi- 
nishes the difficulty of the performance 

Thus did Tom Seymour continue to point out sncces- 
fliTely the philosophical principles upon which each of tiie 
tricks might be supposed to depend. 

" Ladies and gentlemen." said the artist, " I shall next 
have the honor to exhibit, lor the first time in public^ a most 
wonderful triumph in the art of balancing, — an equilibrium 
which has hitherto been deemed impracticable, since the 
utmost skill and perseverance have for ages failed to ac- 
complish it. It is no less than a solution of that problem 
which Columbus dSnoimced as impossible, by the very 
stratagem he employed to evade it. It is to make an egg 
stand upon one end 1 ! I have here the egg of a hen, and 1 
shall send it round in order that you may be satisfied there 
is no deception, — that the sheU is entire, and has not in 
any way been tampered with. While this examination is 
pzoceemng, I will remind my friends of the anecdote to 
which I just now alluded : — On the retum of Columbus from 
his first voyage, numerous banauets were given him by the 
nobility; at one of which a shaUow courtier, envious of his 
honours, abruptly asked him, whether he thought that, in 
case he had not discovered the Indies, there would have 

* See page 9a. 



S42 raiLOflOPHT IN 8F0KT 1 

been wanting men in Spain capable of the ent^pnse. To | 
this Columbus made no direct reply, but taking an egg, 1 
invited the company to make it stand on one end. Eroy 
one attempted it, but in vain: whereupon he struck it tdqq 
the table, broke one end, and left it standing on theliofan 
part ; illustrating, in this simple manner, tlmt when be lad 
once diown the way to the new world, nothing was etsia 
than to foUow it. — Now, I trust, ladies and gentlemen, yoa 
are satisfied by your inspection that I have not broken nor 
altered the natural surface of the shell, and yet jw flhiQ 
see I can balance it on its broader end." 

The professor then, after some moments engaged in liie 
adjustment, achieved his object to the astoni^ment of all 
present. 

<^ It really does surprise me, for I feel satisfied the eg2 
was fairly balanced without any preparation of the aheUf 
said Mr. Seymour. 

" 1 do not exactly understand why it should be consi- 
dered so next to impossible to make me egg stand on end/' 
observed Tom. 

The difficulty consists in our inability so to regulate the 
centre of gravity of the e«g as to keep the Hne cf direM^ 
within the point upon which we attempt to poise it. This 
would be sufficiently difficult with a body uniformly solid 
and of the same shape ; but the ^t of its interior being a 
moveable liquid increases the difficulty to ^e hi^iest poa- 
fdble amount." 

The artist, who had keenly eyed the Seymour party 
during this exhibition of his skill, saw very cleaily tte 
doubts and difficulties he had raised. " It is not usual," 
said he, "for the professors of our art to explain their 
movements and expose their secrets; but observing the 
interest this achievement has excited, I have no objectian 
to declare publicly that it has been effected ly means 
strictly philosophical; and well knowing the plan adopted 
by Mr. Seymour of teaching his children the f&st principles 
of science by means of sport, I will in confidence commu- 
nicate to him the philosophical expedient (66) of which I 
have availed myself for tne accomplishment of this long- 
sought-for object.',' 

The next booth into which our party entered was that of 
Crank Smirky, the celebrated conjuror, who invited the 
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company to witness his wonderful display of the art of 
legerdemain: he was dressed as an astroloser, with a loose 
sown of green velvet, and a red cap; he nad a long grey 
beardy and his nose was bestraddled by a pair of green 
ipectadeB. 

Ladies and gentlemen," said the mystic professor, I 
flhall have the honour of convincing you this day, that my 
angle hand is more than a match for all the sharp eyes of 
Overton. Yon will admit that a beautiful eye makes silence 
eloquent, — a kind eye, contradiction an assent, — and an 
enia^d eye, beauty deformed ; but my hand shall, by its 
magic influence, make eloquence dumb, assent a contradic- 
tion, and deformity beautiful.'' 

So saying, the professor beckoned a viUager, who sat near 
the stage, to approach and assist him in the performance of 
his first ermd trick. 

" Dobby," exclaimed his terrified wife, " sit thee still ; 
that man nas dealings with the old one j I would not that he 
should touch your garment for all the gingerbread in the 
fair." 

This exclamation or the terrified wife set the whole audi- 
ence in a roar, and produced a confusion which the skilful 
conjurer is always anxious to create, when any sly work is 
to be performed. In truth, this scene had been previously 
concerted by the renowned Crank Smirky. who had en- 
gaged this said Dobby as his confederate. A series of very 
amusing tricks were then performed with cards and coun- 
ters ; such, for instance, as desiring some person to draw a 
card from the pack, and having observed what it was, to re- 
turn it ; which cara, to the wonder of the company^ was im- 
mediately found in Dobby's pocket. Mr. Seymour mformed 
his children that the explanation of this trick would serve to 
show the manner in which most of the deceptions on cards 
were performed. He said, that the conjuror's pack of cards 
always contained a card, technically termed a ' brief card,' 
or 'tne old gentleman,^ which is one made on purpose by the 
card-maker, and is a little larger than any of^ the rest ; the 
performer always knows it by feeling it, and can easily force 
It upon the imsuspecting drawer ; should he, however, at- 
tempt to take any other, the conjuror, under some pretence, 
shuffles again, till at length he induces him to take the one 
intended for him. After the card has been introduced again 
into the pack, the performer, without any difficulty, with- 
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draws it. and the confederate called npon to moduce the 
duplicate which had been previously placed in his pocket 

The cliildren were told that the* seyeral deceptions with 
coin, or counters, which they had witnessed, were aocom- 
pli?hed by a species of dexterity acquired only by practice^ 
and termed ^palming it consisted in being aUe to retam a 
shilling, hulf-penny, or counter, in the pahn of &e hand, 
while It remamed extended : thus the performer desires any 
one to reckon five pieces, wnich are accordingly placed on 
the table before him ; the conjurer then takes them up, and 
having dexterously palmed one, he adds it to the number as 
he places it in the hand of the imduspecting person. 

Tom and his sisters expressed themselves much pleased 
and surprised with the dexterity of the performer; "But," 
added the intelligent boy, I should be much more gratified 
by tricks that were indeoted for their mystery to some philo- 
sophical principle." 

Mr. Se3rmour and the vicar again interchanged looks that 
strongly marked the feelings which had been excited by this 
observation. The former, turning to his son, said, that if he 
waited patiently, he would shordy be gratified in that wish, 
for he knew Crank Smirky was prepared to exhibit some 
recreations in divination, that were founded on the science 
of numbers. 

Nor was Mr. Seymour mistaken ; for after a few more 
specimens of his dexterity, the conjuror requested Mr. Twad- 
dleton, who was sitting qirectly in his front, to take an em 
number of counters in one hand, and an odd number in the 
other : and he would tell him, he said, in which hand he 
held tlie even number. Mr. Twaddleton having complied 
with the request, he was farther desired to multi|3y the num- 
ber in the right-hand by any even number he pleased, as for 
instance, 2 ; and that m the left-hand by an odd number, 
as 3. 

" I have done so," said the vicar. 
Then be pleased to add together the two products, and 
tell me Avhether the sum be odd or even." 
It is odd," replied Mr. Twaddleton. 
If so," said the conjuror, "the even number of counters 
will be in your right hand." 

The vicar exposed the counters, and admitted the correct- 
ness of the conjuror's decision. (57) 

^ Ladies and gentlemen," exclaimed the man of mystery, 
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I now humbly crave your silent attention, while I exhibit 
one of the most wondenul examples of my art. Here is a 
ring. — there a shilling, — and there a ^ove. I shall pre- 
sently request each of the three gentlemen before me to 
take one of those articles so secretly as to preyent the possi- 
bility of my discorering the choice he may have made. I 
have here, you perceive, twenty-four counters ; one of which 
I shall give to you, Mr. Seymour; two to you, reverend sir; 
and three to you, my young philosopher; the remaining 
ei^teen shall remain on the table. Now, gentlemen, I 
snail retire, and during my absence, you will be so good as 
to distribute the three articles in any way you may think 
projper." 

The professor, accordingly, walked off the stage ; when 
Mr. Sejnnour took the ring ; tne vicar the shilling ; and Tom 
JSeymour the glove. The conjuror, on his return, said that 
he had one more favour to request, that the person who had 
the ring should take from the eighteen counters on the table 
as many as he already possessed ; the one with the shilling 
twice as many ; and the person with the glove, four times 
as many as he before possessed. The conjuror again re- 
tired, in order that the distribution might be made without 
his observing it. On returning, the conjuror, having first 
cast his eye upon the counters tliat remamed on the table, 
informed the company that Mr. Seymour had taken the 
ring, Mr. Twaddleton tne shilling, and the young gentleman 
the glove. The moment the parties assented to this decision, 
the whole company expressed their satisfaction and astonish- 
ment by thunders of applause. 

That is really very ingenious," observed the vicar. 

" How could he perform it?" said Tom: "it is evident 
that his only guide was the number of counters left on the 
board." 

" I understand the process by which it was accomplished, 
and wiU endeavour, at some future time, to explain it," re- 
plied Mr. Seymour. (58 J 

A number of similar tncks followed, all of which depended 
upon some algebraicsd calculation j and the performance 
was concluded to the entire satisfaction of all present. 

The next exhibition was of a very different character : it 
consisted in a variety of optical representations and illusions. 
The camera obscura presented a moving picture of the sur- 
rounding scene. The phantasmagom ©xtofcsv\ft<i •a.^'wSaN:^ ^S. 
ghadly objects, which alternately iecfttoi% ^wsl^ "wcl^ 
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proaching the audience, called Ibith shrieks of tenor and 
amazement. Amoosst the most a{^palliae of these fienres, 
W9S the headless horseman of Seepy Hollow^ so inimitably 
described in the Sketch Boo^ : it will be remembered that 
the body of this trooper having been boried in the chardi- 
yard. its ghost was believed to nde forth every nisht in quest 
of its hes^. and that the roshins speed with whicE he passed 
along the hollow, like a midnight blast, was owing to his 
beine in a hurry to get back to the church-yard before day- 
break. This rapid movement was admiraUy represented 
in the phantasmagoria: at first the figure appeared extrem^ 
diminutive, and at a great distance: but almost inunediately 
its size became gigantic, and it seemed as if within a few 
£eet of the audience, and then suddenly vanished. After an 
instant of utter darkness, the figure was again visiUe at a 
ereat distance : the schoolmaster. Crane, was also seen be- 
mbouring the starveling ribs of iiis stecNl. M Gunpowder, 
and quickening his pace towards the very spot where die 
spectre was stationea. The whole audience were breathless 
with horror. Crane arrived at the bridge, over which the 
headless figure opposed his passage. --Mercy upcm us!'' 
cried a faint voice from one of the back seats, the ^ost 
has found his head, and is carrying it before him on the 
ponmiel of his saddle." — ^'Hush. hush!*' cried another 
voice; Crane's horse had taken fright; away he dashed 
through thick and thin ; stones fl^nng and sparks flashing at 
every bound. Crane's flimsy garments fluttered in the 
air, as he stretched his long lank body away over his horse s 
head, in tlie eagerness of his flight. The goblin pressed 
hard upon him; ne was not more than a yard behind him, 
when he was seen to take up his head, and with gigantic 
force to hurl it at the pedagogue ; it encountered hisoraniom 
with a tremendous crash ; he was tumbled headlong in the 
dust ; the goblin whisked past like a whirlwind, and the 
company were once again in total darkness. 

" Upon my word,'* exclaimed Mr. Seymour, " this is one 
of the most complete illusions I ever witnessed.'' 
It is most ingeniously manaj^ed," said the vicar. 

" Papa," cried Tom, I am quite impatient to learn how 
so extraordinary an effect can have be^n produced. You 
told me this morning that a phantasmagoria was nothing 
inore than an improved magic lantem ; but how is it pos- 
sible for the slides to be so managed as to make the figures 
approach and retire from you, aii^ xcka3La them 
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move their bodies, and throw their arms into different attip 
tndes?" 

In the first place, the figures only amear to approach 
you, foT they are thrown upon a sur£Bu;e which never cnan^ 
Its place ; the whole is therefore an optical illusion, arismg 
from the fact that we estimate the distance of an ooject by 
its i^pparent ma^tude ; when, therefore, the figure began 
to diTniniwh in size, the mind instantly assumed that it was 
receding from the eye; and the illusion was still farther 
htened by the absence of all other object^ by which it 
lit be compared." 

it this moment Mr. Se3rmour was interrupted by the ap- 
pearance of the performer who announced his intention of 
sabmitting another optical illusion, which, he trusted, would 
aflEbrd equal satisfaction. . 

"Papa," cried Tom, "how much do I regret my igno-* 
ranee of optics ! It is a great di8apj)ointment to me that I 
should witness so many curious exhibitions, without being 
able to understand the principles upon which they depend." 

"I promise you^ my dear boy,^' replied Mr. Se3rmour, 
" that you shall be mstructed in this branch of science during 
the dnristmas vacation. Enjoy, therefore, the present 
amuBements, and instead of repinmg at your ignorance, anti- 
cipate the pleasure which you will receive, when you shall 
be able to ejrolain them." 

A series of extraordinary effiscts were now exhibited bv 
means of concave mirrors.f Aerial images were produced, 
80 illusive in their appearance, that the spectators could not 
believe in their immateriality, until they attempted to grasp 
them. In this manner were presented flowers, miit, a human 
skull, and a dagger; the latter of which terrified the specta- 
tor by the sadden and violent manner in which its point ap- 
proached him. With this illusion the amusements con- 
cluded; the light of day was admitted j and the performer, 
stepping forward, announced the termmation of his exhibi- 
tion in me words of Shakspeare : — 

^'Our revels now are ended ; these our actors, 
As I foretold you, were all spirits, and 
Are melted into air, into thin air." 

The villagers, as they poured out of the booth, and min- 

« It is to this latter circumstance that the Panorama is principally in- 
deb ted for its magical effiBcts. 

t Sir Vmrid BnwMter has enumerated TarioiiB ex\t«AX^\ti«xi '\\V^vs«»x 
wbiebmBy be thua produced, in bis Work on XltifLxc. 
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gled with their companions in the fair, with their wonted 
propensity for the marvellous, related, in most exaggerated 
terms, the wonders they had encountered in the regioii of 
shadows. Nothing is swallowed with more avidity dian 
tales of mystery, especially if spiced with a few grains of 
horror; we cannot, tnerefore, be surprised at the anxiety so 
generally manifested by those who nad not jet witneaeed 
ue optical perfonnances, to exchange their tickets for sodi 
as would secure their admission into the popular bootL 

The next entertainment was a display of ventriloquism, 
by a pupil of the celebrated Baron de Mengen. 

" rfow,'' said the vicar, " we are to witness a deception 
upon the ear, such as we have just seen practised on the 
eye.-' 

Mr. Twaddleton was quite correct in this observation; for, 
notwithstanding all the mystery with which the subject has 
been invested by credulity, ventriloquism is nothing more 
than a skilful modulation of the voice, so as to imitate the 
gradations of sound, as they affect the ear in nature under 
all the circumstances of distance and obstruction : in short, 
imposing upon the ear as a perspective painting does upon 
the eye. 

In this booth were also exhibited the several interesting 
effects produced by the modification and reflection of sound, 
as already described. Tom Plank undertook the Lwisitle 
Girlj" and, to his credit be it recorded, that he performed 
his part most successfully. Well acquainted with the sundry 
little secret partialities of his fellow villagers, he contriTed 
to make the Invisible Girlj give answers that tinged the face 
of many a fair maiden with a blush, while the hearts of the 
fsivoured swains palpitated with unexpected joy. 

The crowd which nad assembled round the spot was now 
dispersed by the appearance of a placard, announcing the 
suspension of all the performances for two hours ; and in- 
forming the populace mat the interval would be devoted to 
various sports and pastimes in the adjoining field. 

The revellers accordingly hastened to the spot where the 
several sports were to take place, and to which they were 
directed by the sound of a bugle. 

We have stated that a small enclosure had been prepared 
for the youths of the village, who were to perform file " Xm- 
dus Trqja,^^ or Trov Game. The major and his party had 
taken possession of the seat, placed for their accommodation 
under an awning; and the boy*,c\8JEwstfwiSL^ ^s^^a^^md fiir- 
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nidied wit^Uttle amis and weapons, were mustered in circo, 
Edoh youth ^Was mounted on a pony; and the troop having 
rode loimd the ring, and sunreyed the spectators, the vicar 
1X008 from hi^ seat, and, like tne sage Epjrtides, gave the 
ngnal of attaidk by a crack of the whip. They now ar- 
ranged themselves in two battalions, and nurlin^ their jave- 
lins with an air of proud defiance, wheeled and charged, and 
oiged the sportive war; at the conclusion ot the game, the 
vicar called the principal voutk or princeps juventutisj^^ and 
presented him with a basket of fruit, which ne desired him 
to divide amongst his companions. 

The populace now separated into difierent groups ; one 
party proceeded to witness a wrestling-match another to 
see the foot-race; a third to be present at a match of 
quoits; for the vicar had provided all these games, in imi- 
tation of the ancient Penthahm or Quinquertium. While 
observing the pame of quoits, the vicar displayed much 
classical erudition; he said that Homer had represented 
Ajax and Ulysses as greatly skilled in the sport ; and that 
Ovid, when he brings in Apollo and Hyacinth playing at 
it, had given a very elegant description of the exercise.* 
Scaliger, he continued, is of opinion, that the throwing the 
ducus, or quoit, is but an improvement of the old sport of 
easting the sheep-hook; a conjecture which, the vicar 
thoo^L received some support from a passage in the 
fourth niad. 

" Mr. Twaddleton," cried Mr. Sejrmour, " you look at 
every sport with the eve of a classic antiquary; I; on the 
odier hand, as well you know, cautiously examine 
every actioiu to discover whether some scientific prmciple 
may not .find an illustration. On the present occasion, I am 
desirous of directing the attention of the children to the 
manner in which yonder skilful player hurls his quoit." 

" I do not exacdy comprehend the object they have in 
view in throwing the qguoits." said Louisa. 

« Do you not perceive tnat two iron pins, or hobs, are 
driven into the ground, at the distance of eighteen or twenty 
jrards asunder askea her father. 

To be sure, and I suppose that each player attempts to 
hit one of those pins." 

''The players stand at one of the hobs, and throw an 
equal number of quoits at the other; the nearest of them to 

* Ovid's MetamorplKMei, Ub. x. 
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the hob are reckoned towards the game. When they hare 
cast all their qumta, the candidates go orer to the pointirt 
which they hare been throwing, and when they hsTO dete^ 
mined the state of the game, they throw their qooilB bade 
again at the hob where they haa before stood; and thns 
continue to act on alternate sides, till the game is ended." 

1 now understand it,-' cried Louisa. 

Yon doubtless know, Mr. Twaddleton," said Mr. Sey- 
mour, "that the casting of stones, darts, and odier wMbHj 
was among the amusements practised in the twelfth oeotnxy 
by the young Londoners.'' 

Casting cf the har^^' replied the Ticar, was f(«ineily % 
part of a nero's education : and kings and princes wen 
admired for their agility and grace in throwing < the stone, 
the bar, and the plummet' Henry the Eighth, even after his 
accession to the thnme, retained the casting of the bar 
among his favourite amusements. The sledge-hammer, 
and, among rustics, an axle-tree, were also used for the 
samepurpose as the bar and the stone." 

The pame of quoits is certainly fat simerior to such 
pastimes,'' said Mr. Seymour, " on accoont of its depending 
less on mere strength, and mate upon superior skill/' 

" Did not you say, papa, that its action would illustnte 
some principle of science? I have been looking at the 
quoitj which I perceive is a circular piece of iron with a 
hole m the middle, but 1 cannot discover in what mamier 
any scientific principle can be connected with its motion." 

If you will attentively observe a skilful plajer, yon wiU 
perceive that he steadies the fli^t of the qnoit. by impart- 
mg to it a spinning motion; were he not thus to n/fe it, yoa 
would find that it would fly very £Bur firom the mark." 

Upon the same principle, I suppose, that we impart to 
the ball a spinning motion at the game of hUboqadV^ ttid 
Louisa. 

Precisely so," replied her fieither, who also stated diat 
the body was made to rotate on its shorter axis, for the rea- 
sons beiore explained.* 

The ^'j)en<Aa/um". having been concluded, the populace 
retired into several Dooths whidi were appropriated to re- 
freshments. The shows then re-commenced; those not 
already described were principally devoted to the exhibition 
of wild animals, an entertaiimient which the vicar consi- 

« TafftiaA. 
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jbred as sanctioned by the highest classical authority; 
plthough he, at once^ rejected a proposilion madB by the ma- 
ptj to render the amusement etdl more in accordance with 
TOcient custom J by encouraging a fight bet ween a Won and 
& ^er. 

Tlie hour had now arrived for the grand banquet ; and, 
hv the command of the major, the bajjd paraded the fair, 
l^elajiiijg the inviting tune of Oh, the roast Deef of Old Eng- 
jtndi'^' The populace hastened to the tent, and each took 
liLs place according to the number upon his ticket. 

We shall not detain oui readers by an account of the 
dinner ; it will be Buificient to state, in the language gene- 
S mUy used upon such occasions, that the whole went on with 
[great ieUdj and gave universal sattsfajction to the delighted 
rguests. 

For the amusement of his military friends, the major had 
I made arraiigements for reTiving the ancient game of quin- 
tain, to be played after the banqnet* It may be necessary 
to state that tlie quintain is a pastime of high antiquity, ft 
was originally nothing more than the trunk of a tree, or a 
post &ei up for the practice of young be^nners in chivalry. 
After wajds a staff, or spear^ waa fixed in the earth, and a 
shield, hung upon it, was the mark to strike at. The dex- 
terity of the performer consisted in smiting the shield, in 
mch a manner as to break the fastening and to bring it to 
the ground, hi procesa of time, this diversion was much 
improved ; instead of the staff and shield, a grotesque wooden 
figure was introduced^ and it was so contrived to move upon 
a pivotj that if it were struck unskilfully would turn out 
and give the performer a severe blow. The quintain which 
Ihe maior haa prepared for the present occasion conaisted of 
a woQcien figure^ fixed upon a pivot, and holding in its out- 
stretched arm a bag of flour. Those who ran at it, and 
miftsed it J were of course laughed at ] while those who 
struck the figure hill widi his lance gave the beam a sudden 
whirl • and unless he was verv nimble ^ was covered with 
flour from the bag which was thus brought into contact with 
him. 

The reader must now be contented to rathe from the 
BCeue of frohc^ and leave the villagers to the undisturbed 
enjoyment of their jollity. The major and his party le- 
turned to the house, where they remained until the hour, 
approached at which the fireworks were to be discharged, 
and the festivifies of the day concluded. Mr. Seymoui ac- 
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companied his children to the stage; erected for the pjrro- 
technic exhibition, in order that he might explain the eon- 
struction of the fireworks before they witnessed them in ac- 
tion. 

" Upon my word, the major has provided most Uberally 
for our entertainment !*' exclaimed Mr. Seymour, as he as- 
cended the steps which led to the platform: '^I dedaie 
there is a forest of roduis! and what magnificent Pin-iflMr, 
7bur6ifloru, Marroons, Pots des AigretteSj Gerhes, Couranlmeij 
and Roman CandUsP 

Are those paper cylinders, with long sticks, rockets?" 
inquired Tom. 

" They are ; and if you will attend to me, I will explain 
the principle of their construction. They have ever been 
considerea as holding the first place amongst single fire- 
works, and deservedly so ; not only on account of the splen- 
did appearance they present when fired by themselves, but 
from their extensive application in increasmg the beauty of 
other exhibitions. The rocket, you perceive, consists of a 
strong paper cylinder, which is filled with a suitable com- 
position ; It is crowned with a head, or ^vot^^ as it is technically 
termed, chaiged with various materials, which throws oat 
sparks, stars, and other decorations, as soon as it takes fiie 
in the air, after the body of the rocket has been consumed. 
You may observe that the head is made to terminate in a 
point, which greatly facilitsttes its passage through the air. 
The whole is affixed to a straight stick, wMch like the rudder 
of a ship, makes it turn to that side towards which it is 
inclined, and consequently causes the rocket to ascend in a 
straight line.'' 

" But, papa," observed Louisa, " all the rockets have not 
straight rods ; see, there is one with a crooked stick." 

" That is for the purpose of causing the rocket to ascend in 
the form of a screw : tne first effect of the bent rod will be 
to make the rocket incline towards that side to which it is 
bent J but its centre of gravity bringing it afterwards into a 
vertical situation, the result of these two opposite efibrts will 
be, that the rocKet will ascend in a zigzag or spiral form. 
In this case, however, since it displaces a greater volume of 
air^ and describes a longer line, it will not ascend so high as 
if it had been impelled in a straight direction : but I think 
you will admit that, on account of the singularity of this 
motion, it produces a very agreeable effect." 
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<^Aiid what cansefi the rocket to ascend mto the air?*' 
aakedTom. 

It is a Buhject which has engaged the attention of several 
most distinguished philosophers 3 the explanation, however, 
oflEered by Dr. Button appears to me to be the most satis- 
&ctory. He sa^rs ' that at the moment when the powder 
be^pns to inflame, its expansion produces a torrent of elastic 
fluid, which acts in every direction; that is, against the air 
wlucn opposes its escape from the cartridge, and against 
the upper part of the rocket; but the resistance of the air is 
more considerable than the weight of the rocket, on account 
of the extreme rapidity with which the elastic fluid issues 
throu^ the neck of the rocket to throw itself downwards^ 
and uerefore the rocket ascends by the excess of one of 
tfai^ forces over the other.' " 

Tom observed, that he thought Dr. Button's explanation 
renr simple and plausible. 

^^Dr. Button adds," continued Mr. Se3rmour, ''that the 
rocket could not rise unless a suflicient quantity of elastic 
fluid were produced, and hence arose the expedient of 
piercing the rocket with a conical hole, so as to make the 
oomposition bum in conical strata, wnich, having much 
greater sor&ce, produce a much greater quantity of inflamed 
matter and elastic fluid. Without such a contrivance the 
composition would inflame only in circular coats of a diam- 
ebn equal to that of the rocket; and experience has shown 
that this is not sufficient for the purpose. Some years ago 
a plan was suggested for producing the propulsion of a 
vessel in this way; by the force of a steam-engme, a stream 
of water was to be shot out of the stem, the impulse of which 
upon the water in the river, was to push forward the boat. 
It is a curious fiact, that nature has employed the same 
expedient for the motion of some aauatic insects. The larva 
of the dragon-fly, according to Adams, swims forward by 
ejeoGng water mm its tail.'' 

<^ What are those flreworks attached to the lines?" asked 
Tom. 

''Those, mv dear, are line-rockets, cr coumrUineSj^ and 
which, insteaa of riang into the air, run along the line, to 
which they are attached bj means of a hollow cylinder. 
Their motion is to be explamed upon the same principle as 
that of the sky-rocket; a force is generated by the escape of 

* From tba French term coitrant, BignVf yliif raLiA\ik%. 
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eluck maner. and as the nwket is confined to the rope, it is 
made to run along the line, instead of ascending into the 
air." 

-That is clear enoosfa;-' said Louisa^ ^<but see, papa, 
there is the figure of a dragon on yonder rope !" 

" That is merely a runner for the courantine^ which is coa- 
atructed in that fonn for the purpose of rendenng the exhibi- 
tioD more suiroising. I dare say it is filled with yarionsconi- 
positions. sucn as golden rain, and fires of different coloon, 
which will greatly heighten the effect : indeed this pyiotedir 
nic amusement may be infinitely varied." 

** Are not those pm-idndsj which are elevated above the 
ruling?** said Tom. 

Yes: they are pin or Catharine wheels, and if you will 
look at them' you wiQ perceive that they are of veiy simple 
construction : consisting merely of a l<mg paper tube, filled 
with intianmiable matter, and rolled round a small ciide of 
wood, so as to fonn a helix or spiral line." 

The circle of wood, I suppose, is pierced in the middle 
for the purpose of receiving a pin, by which the wheel is at- 
tached to the post," said Tom. 

Exactly so ; and the cause of their revolution is the same 
as that which produces the fli^ of the rocket 3 the impulse 
of the air forces back the ignited part of the wheel, -wbkk 
generates, as it were, a centrifugal force, while the attachr 
ment of the pipe, by preventing its obeying such a forpe, 
may be said to represent the centripetal force, and ihuB is the 
revolution of the ^^riieel continued, until the wnole of the com- 
position is consumed." 

I think you told us, when speaking of the thaumatrope,* 
it was the rapidity with which the flame revolved, that occa- 
sioned the star-like appearance which is exhibited by this 
firework," observed Louisa. 

" Undoubtedly, my dear : it cannot be otherwise." 

The party now examined the remaining specimens of the 
pyrotecnnic art Mr. Seymour infonned tnem that marrocm 
were notlung more than small cubical boxes, filled with a 
coniposition proper for making them burst, and thence pro- 
ducing a loud report. He said that they were principd^ 
used ill combinaUon with other pieces, or to form a bi^ry, 
m which, by diflerent lengths of quick match, they were 

*See paceSOa 
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made to explode at distinot inteirals. Mr. Se3rmour added, 
that when me cases were made cylindrical, instead of being 
cubical, they exchanged the name of marroon for that of sau' 
otfon. Louisa inquired the nature of certain cylindrical cases 
she observed on the stage, and was informed that they were 
gerheSj a species of firework which throws up a luminous 
and sparkbng jet of fire, and from a supposed resemblance 
to a water-spout, has derired the appellation of gerbe. Mr. 
Seymour next plointed out to Tom a row of Roman candles, 
some of which 'W^ere fixed ouite perpendicular, others inclin- 
ing at different angles, so tnat the balls might be projected 
to various distances, and thus produce a more varied effect. 
He observed, that, to his taste, it was by far the most beau- 
tiM firework ever exhibited. 

''I am quite impatient for the exhibition,'^ cried Tom: 
''pray, papa, what is ihe hour? I think it was determinea 
to let them off at ten o'clock." 

"It is now about eight o'clock; we will, therefore, return 
to the house ; we shaU, however, I suspect, have a curious 
sight to witness on our way through the lair ; for by this time 
every booth is iUuminatea.'' 

The scene was indescribably beautiful, and might be said 
to resemble an enchanted island. The trees were lighted 
up with an endless profusion of Chinese lanterns, of various 
colours, and decorated with fantastic transparencies, which 
produced an efiect highly ^aceful and pleasing. The booths 
were richly studded with lights ; and, near the platform, on 
which the villagers were enjoying the country dance, was 
erected a p3rramid, which blazed with several hundred varie- 
g^Oed lamps. 

At ten o'clock the commencement of the fireworks was 
announced by a shower of rockets. The music ceased ; and 
the dancers, together with the spectators who had gathered 
around the platform, hastened to the spot, whither they were 
summoned oy the sounds of trumpets, to witness the pyro- 
technic entertainment which was to crown the festivities of 
the day. 

The litde Sejrmours had been stationed by their father in 
the most favourable spot for seeing the exhibition ; and 
highly were the m^or and his party delighted with the ob- 
servations which feU from the intelligent children on the oc- 

nnmcan 
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Obeenre, Louisa, the rocket as it ascends descnbes a 
parabola* !" cried Tom. 

<<0h, how extremely beautiful! see, the head has bont, 
and is discharging a number of Ivilliant stare ! What is that 
red spark which is now falling to the ground^ papat" 

<<That is the ignited stick of the rocket,'' replied his 
flBther. 

<<Take care, Louisa, do not hold your &ce up/' exdaimed 
Tom; for as the rocket "bursts over our heads, the stick 
may fall upon us." 

" I scarcely expected such an observation from you, Tom." 
said his father, after the sensiUe remark you just made 
respecting the parabolic path of the rocket : ao not you re- 
member, that when a projectile has reachedf its greatest alti- 
tude, it will descend in a curve similar to that in which it 
ascended V 

" True, true," answered Tom ; " I see my error : the stick 
must, of course, fall at a considerate distance from us." 

Look ! look ! ! There goes a eowanime I how it ran along 
the rope !" exclaimed Louisa. 

" There goes another !" cried Tom ; " and see, it isthe dra- 
eon ; and I declare there is another running in an opposite 
oirection ; — they meet. Look at the serpents whicn they 
discharge from their mouths ! Now they return to the ex- 
tremity of the line with great violence. What an explo- 
sion!!!" 

In like manner were next exhibited two ships, which, 
being filled with serpents, were made to pour t^eir broad- 
sides at each other. 

" I never saw better courantines in my life," said Mr. 
Seymour: "the major really conducts the exhibition with 
great skill ; it does tiim infinite credit as an engineer." 

"See — see, papa! what a large wheel of fire!" ex- 
claimed Tom, " and the fi^e of a man in the centre." 

" A classical device of the vicar be^^ond all doubt. It is 
Ixion on a wheel encompassed by Hissing serpents," ob- 
served his father. 

* A scientific critic has ollered the following Just remark apon tbispM- 
sage :— " The rocket ascends by a constantly acting force, not by a momen* 
tary impulse, as tbough.it were shot from a gun. Supposing the fbrcearii* 
ing irom combustion to be proportionate to the weight of the rocket, as loai 
as the force continues to be generated, the rocket must move in a straight 
line ; aiier which, having only its own momentum to oppose its fravlta* 
lion, it will proceed in a parabolic curve.' * 
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This oonjeotnre was Boon yerified, for the vicar, with his 
usual animation was heard to ezdami-^ 




torto«qae Izioniimagnea, 



as Virgil has it 

Another shower of rockets succeeded and the air resounded 
with the applause of the populace. 



pletely succeeded, having arranged different lengths of 
quick match, in malung them explode at appropriate inter- 
vals, so as to mark correctly the commencement of each 
bar of the music which was performing. 

" Bravo ! bravo !" exclaimed Mt. Seymour ] had Handel 
witnessed such an efSBct, he would have engaged the major 
as a jperformer in his grand choruses." 

See ! what a beautiful fountain of fire — there ! now a 
most brilliant star is ejected — 

" It is a Roman candle," said Mr. Se3rmour. 
A variety of different rockets were next exploded 3 such 
as <^ Ibwervng rockets," so called from their ascending to a 
ereater hei^t than any others: an efSBct which is produced 
by fixing a smaller rocket on tne top of another of superior 
dmiensions; Honorary rockets," which, when they attain 
their greatest height, communicate fire to other rockets 
afiSxed to them in a transverse direction, and thus produce 
a rapid revolution, and represent, on their retum to the 
ground, a spiral of descending fire ; Caduceus rockets," so 
called from their resemblance, when in action, to the rod 
borne by Mercury: the effect is produced by firing two 
rockets obliquely on the opposite sides of a rod, so that they 
shall form in their flight two spiral lines. 

It is not necessary to enumerate the series of beautifrd 
exhibitions wjiich succeeded ; we shall only add, that the 
concluding firework was a Catharine-wheel of imposins 
splendour. After having repeatedly changed its device and 
colours during its revolution, it at length exploded and threw 
out a group of serpents; the dense volume of smoke which 
followed this explosion gradually cleared off, and the appro- 
priate motto " farswell" appeared in sparkling letters of 
red fire. 

In a few minutes the populace se^^ax^^d^m^'^^'SA ^ 
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thmr nspwdre loads homej when a laige rocket sscended, 
and bnrrang over their heads, dischai]^ a parachute; to 
which was attached a brilliant lijght : ei^t similar rockets 
followed, and hj ingeniously vaj^ring the direction and an^e, 
the jnaior contnved to laonch the floating luminaries in the 
form of a crown or circle. 

" Charming—' most eharming," exclaimed the delighted 
▼icar; why, my dear mfjor,'^ continued he in the sam^ 
tone of enthusiasm, ''your proUfio ingenuity diyests eyen a 
parting scene of its aocompan3ring gloom, 

* Et noetMt flassit ftmalia vineoat.* 

as the immortal poet has it" 

Fig. 80. 
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Note 1; p. 28. — The Horologk of Flora. 

The Horologe of Flora is alluded to by Pliny with his 
usual felicity of thought and expression. " Dedi tibi herbas 
horarum indices ; et ut ne sole quidem oculos tuos a terra 
ayoces, heliotropium ac lupinum circumaguntur cum illo. 
Cur etiam altius spectas, ipsumque coelum scmtaris ? Habes 
ante pedes tuos ecce Vergilias." — Hist. Nat.]ih. xviii. c. 27. 

linnsus enumerates forty-six flowers which possess this 
kind of sensibility. The following are a few of them, with 
their respective hours of rising and setting, as the Swedish 
naturalist terms them. He divides them into meteoric flowers, 
which less accurately observe the hour of unfolding, but are 
expanded sooner or later, according to the cloudiness, mois- 
ture, orpressure of the atmosphere. 

2d. TroptcoZ flowers, whicn open in the moming, and 
dose before evening every day j but the hour of the expand- 
ing becomes earlier or later, as the length of the day increases 
or decreases. 

3d. Equinoctial flowers J which serve for the construction of 
Flora's oial, since they open at a certain and exact hour of 
the day, and for the most part close at another determinate 
hour: for instance, the LeorUodon Taraxacum, dandelion, 
opens at 5-6, closes at 8-9 ; IReracmm Pibsella, mouse-eax 
hawkweed, opens at 8, closes at 2 ; Tragopogati pratensej 
yellow goat's-beard, opens at sunrise, and shuts at noon 
wiA su<3l regularity, that the husbandinan who adopts it as 
the signal of dinner-time need not fear to have his pudding 
too much or too little boiled; Sonehus lavisj smooth sow- 
thistle, opens at 6, closes at 11-12- Lactuca sotim^csii^^^^^ 
lettuce, opens at 7, closes at 10 *, Trogopogoiw 
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goat 8 beard, opens at 3-5, closes at 9-10 ; Lapsana, nipple 
wort, opens at 5-6, closes at 10-11; Nymphaa afta, white 
water-Illy, opens at 7, closes at 5 ; Tcapavtr nudicauUj naked 
poppy^, opens at 5, closes at 7 ; HemerocaUis fidva^ tawny 
day-lily, opens at 5, closes at 7-8 ; Canvolvulus, opens at 
5-6 ; Malva, mallow, opens at 9-10, closes at 1 ; Jrenam 
ffurpureay purple sandwort, opens at 9-10, closes at 2-3; 
AnagalliSj pimpernel, opens at 7-8 ; Portulaca hortensiSj garden 
punlain, opens at 9-10, closes at 11-12; Diantkus prot^j 
proliferous pink, opens at 8, closes at 1 ,* Cichoreunij succory, 
opens at 4-5 ; HyjKKkariSj opens at 6-7, closes at 4-5; Orgw, 
opens at 4-5, closes at 10-11; Picris, opens at 4-5, closeB 
at 12 ; Calenduia Africana, opens at 7, closes at 3-4, &c. 

" ThuB in each flower and simple bell. 
That in our path betrodden lie. 
Are sweet remembraucers who tell 
How fkst the winged roomenU fly.** 

In like manner may be formed a calendar of Flora: thm, 
if we consider the time of putting forth leayes, the Aofwy- 
sudde protrudes them in the mon& of January; the goow* 
berryj currant and elder j in the end of February, or be^- 
ning of April : the oak and ash in the beginning, at towiSpds 
the middle oi May, &c. 

In concluding this note, the author congratulates those 
whose flower-gardens adjoin their dwellings. How truly 
has it been said, that the flower-garden near your how 
inspires very diflerent feelings from the one at a distance! 
in the former case each flower is a Friend, with whom yon 
hourly hold converse ; vou trace its growth from the open- 
ing bud to the faUing blossom, you mark its wants, and tiw 
vase of water or the pruning-knife is at hand to supply them; 
whereas in the distant garden, the flowers, instead of JWenA, 
are only Acqnunntances, casually seen, and immediately ibr- 
gotten, and of whose progress to maturity yo\i have b«t tn 
occasional and very imperfect knowledge: take care,th«e- 
fore, if you be a true vofary, to place the shrine of Flora 
within a reasonable distance of your dwelling. 

Note 2, p. 50. — GraVitt and Cemtrituoal Foace. 

It may, perhaps, be asked how this decrease of wei^ 
could have been ascertained-, since, if the bodj under az- 
^^nination decreased in weig)[ii) i^ '<««i:^'«\aQc^^<9raa o^ 
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poeed to it in the opposite scale must also have diminished 
m the same proportion; for instance, that if the lump of 
lead lost two pounds, the body which served to balance it 
must also have lost me same weight, and therefore that the 
diflEbrent force of grayity could not be detected by such 
means. It is undoubtedly true that the experiment in ques- 
tioa could not have been performed with an ordinary pair 
of scales, but by using a spiral spring it was easy to com- 
paxe the force of the leacPs gravity at the surface of the 
eazUij and at four miles high, by the relative degree of com- 
pression which it sustained in those different situations. 
We may take this opportunity of observing, that as the 
force of gravity varies directly as the mass, or quantity of 
matter, a body weighing a pound on our earth would, if 
transferred to the sim, wei^ 27| pounds; if to Jupiter, 
3 1-10 pounds; if to Satum, 11-9; but, if to the moon, not 
more than three ounces. 

With respect to the effect of the centrifugul force as al- 
luded to in die text, it may be here observed, that it has 
been found b^ calculation that, at the equator, the dimi- 
nution of gravity occasioned by the centrifugal force arising 
from the rotation of the earth, amounts to about the 289th 
part. But since this number is the square of 17. it follows, 
uiat; if our globe turned more than 17 times taster about 
her axis, or performed the diumal revolution within the 
space of 84 minutes, the centrifugal force would predomi- 
nate over the powers of gravitation, and all the fluid and 
loose matters would, near the equinoctial boundary, have 
been projected from the surface. On such a supposition 
the waters of the ocean must have been drained off, and 
an impassable zone of steriUty interposed between the 
opposite hemispheres. By a similar calculation, combined 
wim that decreasing force of gravity at great distances 
from the centre, it may be inferred, that the altitude Of our 
atmosphere could never exceed 26,000 miles. Beyond this 
limit, the equatorial portion of au: would have oeen shot 
into mdefinite space. If it were possible to fire off a can- 
non-ball with a velocity of five nules in a second, and the 
resistance of the air could be taken away, it would for ever 
wheel round the earth, instead of falling upon it ; and sup- 
posing the velocity to reach the rate of seven miles in a 
necixSij the ball would fly off from the earth, and be never 
heard of more. 



Note 3, p. 52. — Yslocitt or Light. 

It is flcaicely poeeiUe so to strain the imaginatioii as to 
conceive the yelocity with which light travels. ''What 
mere assertion will make any man helieye;'' asks Sr J. 
Herschel, '' that in one secona of time, in one heat of the 
pendulum of a clock, a ray of light travels over 192,000 
miles, and would therefore perform the tour of the wodd 
in about the same time that it requires to wink widi oar 
eyelids, and in much less than a swift nmner occupies in 
taking a sin^e stride Were a cannon-ball shot cuiecdf 
towa^ the sun, and it were to maintain its full speed, it 
would be twenty years in reaching it, and yet li^ travds 
through this space in seven or eight minutes. 

Note 4, p. 54. — Velocitt of Faujno Boms. 

In order to perform this experiment with the hi^iest 
degree of accuracy, a body of considerate specific gravity 
should be selected, such as lead or iron; for a common 
stone experiences a considerable retardation in fiedling, from 
the action of the air. Where the arrival of the body at tbe 
bottom of the cavem to be measured cannot be «een, vra 
must make allowance in our calculation for the known 
yelocity of sound. Thus, suppose a body were ascertahied 
to fall m five seconds : as a lieavy body near the earth's 
surface falls about 16 1-12 feet in one second of time, or for 
this purpose 16 feet will be sufficiently exact; and as 
sound travels at the rate of 1142 feet per second, multiidy 
together 1142, 16, and 5, which will give 91360, and to 
four times this product, or 365440, add the square of 1142, 
which is 1304164, and the sum will be 1669604; then ii 
from the square root of the last number = 1292 the number 
1142 be subtracted, the remainder 150 divided by 32 wfll 

S've 4-69 for the number of seconds which elapsed during 
e fall of the body; if this remainder be subtracted from 
5, the number of seconds during which the body was frill- 
ing and ^e sound returning, we shall have 0*31 for the 
time which the sound alone employed before it reached the 
ear ; and this number, multiplied by 1142, will give for pro- 
duct 354 feet equal the depth of the well. This rule, which it 
must be allowed, is rather complex, is founded on the pro- 
perty of falling bodies, which are accelerated in the ratio 
of the times, so that the spaces passed over increase in ^ 
square of the times. 
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The following is a more simple but less accurate rule. 
Multiply 1142 by 5, which gives 5710 ; then multiply also 
16 by 5; which gives 80. to which add 1 142 ; this gives 
1222^ by which sum divide the first product 5710, and the 
quotient 4-68 will be the time of descent, nearly the same 
as before. This^ taken from 5, leaves 0*32 for the time of 
the ascentj which, multiplied by 1142, gives 366 for the 
depth, difiering but litUe from the former more exact 
number. 

Note 5, p. 55. — Hydromancy. 

This superstition still prevails in many parts of England, 
especially in Cornwall, where the peasants on certain days 
of the year assemble at the springs, or holy wells, and, in 
the manner stated in the text, proceed to settle sucn doubts 
and inquiries as will not let the idle and anxious rest. Here, 
therefore, they come, and, instead of allaying, deservedly 
feed their uneasiness; the supposed resj^onses serving equal- 
ly to increase the gloom of the low-spirited, the suspicions 
of the jealous, and the passion of the enamoured. The su- 

Cition, however, is sanctioned by the highest antiquity. 
Castalian fountain, and many others among the Grecians, 
were supposed to be of a prophetic nature. By dipping a 
fiiir mirror into a well, the Patrseans of Greece received, as 
diey supposed, some notice of ensuing sickness or health 
from the various figures portrayed upon the surface. In La- 
oonia they cast into a pool, sacred to Juno, cakes of bread- 
com; if they sank, good was portended ; if tney swam, some- 
thing dreadful was to ensue. Sometimes they threw three 
stones into the water, and formed their conclusions from the 
several turns they made in sinking. "From the several 
waves and eddies which the sea, river or other water exhi- 
bited," says Dr. Borlase, "when put into agitation after a 
ritual manner, the ancients pretended to foretell with great 
certainty the event of batdes; a way of divining recorded by 
nutarch in his life of CsBsar, and still usual among the vul- 
gar in Cornwall; who go to some noted well, at particular 
tunes of the year, and there observe the bubbles that rise, 
and the aptness of the water to be troubled, or to remain 
pure, on their throwing in pins or pebbles, and thence con- 
jecture what shall or shall not befall them. The Druids also, 
as we have great reason to think, pretended to ^jredict fiiture 
events^ not only from holy wells aaai^ tvooiYc^ ^««ssssi»^\sQ^. 
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firom the rain and snow water, which, when settled, and after- 
wards stirred, either by oak-leaf or oranch, or magic wand, 
might exhibit appearances of great information to tne qiuck- 
^gnted Druid, or seem so to do to the crednlons inqaiier, 
^en the priest was at full liberty to represent the appeu^ 
ances as he thought most for his purpose." — ^Borlaise^s htr 
Hguities of ComwaUy p. 140. 

In the Islands of Scilly there is, or was some years anoe, 
a custom of propitiating fortune by certain ceremonies <n 
this kind. An old islander regretted to a firiend of the an* 
thor the want of care with which such ceremonies had of 
late been conducted, and observed, as the conseauence, tiiat 
'^they had no lack at all in the islands; not a week had taken 
place for many monthsJ^ 

Note 6; p. 58. — Coins and Medals. 

The Latin word mondaj for money, is probsd>ly more mor 
dem than pecunia, and is said to be aerived from moneOj to 
advise or mark^ that is, to show by some mark the wei^ 
and fineness of^ the metal of whicn coins were composed. 
Thus, according to Isidorus, "Moneta ita appellatur, qiiia 
nionet ne qua firaus in pondere vel metallo fiat." The ori- 
gin of money seems to nave been coeval with the first regu- 
lations of civil societjr, or, at least, it is too remote to be 
traced by any authentic history. Barter, that is the exchange 
of one commodity for another, was the ordinary mode of 
traffic in the earlier periods of the world j a practice which 
must soon have been discovered extremely inconvenient, 
and inadequate to the purposes of conunerce j and hence the 
invention of a common measure, or standard, according to 
which all other things should be estimated. Writers very 
generally agree in believing that the metals were first used 
lor such a piurpose, as being almost the only substances 
whose goodness: and as it were integrity, were not injured by 
partition; and wnich admitted of being melted, and returned 
again into a mass of any size or weight. At first, it is pro- 
bable that each person cut his metal into pieces of difierent 
sizes and forms, according to the quantity to be given for any 
merchandise, or according to the demand of the seller, or the 
quantity stipulated between them; to this end they went to 
market, laden with metal, in proportion to the purchase to 
be made, and fiimished with instruments for apportioning it, 
and with scales for deaHng it owX,, ^otoi^^^a occasion re- 
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quired. By degrees it must have been found commodious 
to have pieces ready wei^ied ; and Mr. Pinkerton observes, 
that such w^re prepared without any stated form or impres- 
sion, but merely regulated to a certain weight ; for weight 
was the grand standard of ancient coinage, so that all large 
soms were paid in wei^t, even down to the Saxon period 
of England. As in Greece the first estimation of money was 
merely by weight, so was it in Rome. Silver was the metal 
first used in Grecian coinage, but copper in the Roman. 
The first valuation of Roman money was by the libra gravis 
mis, or pound of heavy brass: and when by the progress of 
their conquests they obtained silver and gold, these were re- 
snlated in the same manner. Let us proceed one step far- 
uier in the history of coins*; it is easy to imagine that the 
growing commerce of money being disturbed with frauds, 
both in the wei^t and the material, the interposition of pub- 
lic authority became necessary, and that hence arose the first 
stamps or impressions of money; to which succeeded the 
names of the moneyers, and at length the effigy of the prince, 
the date, legend, and other precautions to prevent the alter- 
ation of the species; and thus were coins completed. Gold 
and silver, in their pure or unmixed state, are too flexible to 
make coins sufficiently firm for general use; and hence the 
necessity of mixins with them a certain proportion of some 
harder metal, and mis mixture is called tne alloy. The qual- 
ity of this alloy has been always considered of great import- 
ance with respect to the durability of coins. Tlie most com- 
mon metal used for this purpose is copper; and sometimes, 
for gold,^ a mixture of sibver and copper. In all well-regu- 
lated governments, there has been a standard fixed by law ; 
that is, a certain proportion between the quantity of pure 
metal and its alloy. In England the standard for gold is, 
11-12, that is eleven parts of pure metal, and one part of al- 
by. The standard for silver is 37-40, a proportion which is 
said to have been fixed in the reign of Richard I. by certain 
persons from the eastern parts of Grermany , called Easterlings ; 
and hence the word Stermg, which was afterwards the name 

£*ven to the silver penny, and which is now applied to all 
wful money of Great Britian. 

Penny is derived by Camden from pecunia, but others sup- 
pose that the word is formed from pendo to weigh, and the 
word has been sometimes written, according to this origin, 

• The word Com i» derived from&ctvoc, cotmnvonn «i vwrrt^kX. 
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pending. The ancient English penny, or penig, or pening, 
was the first silver coin struck in En^and, and the only one 
current amongst our Saxon ancestors. Until jhe time of 
Edward I., the penny was struck with a cross so deeply in- 
dented in it that it might be easily broken, and parted into 
two pieces^ thence called haif-fennies^ or into four, calledjbiir- 
thingSj or farthings ; but that prince coined it without inden- 
ture ; in lieu of which he first struck round half-pence and 
farthings. 

By the term medal, we understand a piece of metal, inthfl 
form of a coin, destined to preserve to posterity the portrait 
of some great man, or the memory of some illustrious ac- 
tion. They are distinguished by their different sizes ; those 
of the larger size, or volume, are called medallions. Medd' 
lets 18 0. name given by Pinkerton to those small pieces, or 
missiliaj scattered among the people on solemn occasions; 
those struck for the slaves in the Saturnalia, private counten 
for ^ming. tickets for baths and feasts, tokens in copper and 
lead, and tne like. Medallions were certainly never mtend- 
ed to become current coin, as some medals probably were: 
they were struck purely to serve as public monuments, or to 
be presented by the emperor to his friends, and by the mint- 
makers to the emperor, as specimens of fine workmanship. 
They were struck upon the commencement of the reign of a 
new emperor, and other solemn occasions ; and firequently, 
especially the Greek medallions, as monuments of gratitude, 
or of flattery. Sometimes they were trial or pattern pieces, 
testimonia probata moneta ; and such abound after the reign 
of Maximilian, with the " Tres monetee" on the reverse. It 
is observed, that all the Roman pieces in gold, exceeding the 
denarius aureus; all in silver, superior to the denarius; and 
all in brass, superior to the sestertius, or what the medallist 
terms large brass, are comprehended under the description 
of medallions. Mr. Pinkerton, however, thinks that tfie gold 
medallions, weighing two, three, or four aurei only, passed 
in currency according to their size. Medallions, nrom the 
time of Julius to that of Adrian, are very uncommon, and of 
ver>' high price ; from Adrian to the close of the western 
empire they are, generally speaking, less rare. The types'of 
the Koman medallions are often repeated upon common coin; 
hence they appear of less importance than the Greek ; im- 
pressions of wnich are frequently most uncommon, and no- 
where else to be found. Many Roman medallions have 
S.C.^ as being struck by ordei oi ^xkale-, those without 
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theqe initials^ were stnick by order of the emperor. Of Au- 
eustuft, a noble medallion was found in Herculanenm. 
There are medallions of Augustus and Tiberius, struck in 
Spaing and one of Liyia, at Patrse in Achaia; one in brass, 
cif Antony and Cleopatra : reverse, two figures in a car, 
drawn by sea-horses. Of Tiberius there are many ; and also 
of Claudius, Agnppina, Nero, Galba, Vespasian, and Domi- 
tian, &c. The Greek medallions of Roman emperors are 
far more numerous than the Roman,* with a few exceptions, 
howeyer, all medallions are rare and of princely purchase. 
Even in the richest cabinet, twenty or thirty specimens are 
esteemed a respectable proportion. 

The parts of a medal are the two sides, one whereof is 
called me fice, headj or obverse; the other the reverse. On 
each side is the area, or field; the rim, or border; and the 
exergum, which is beneath the ground, whereon the figures 
represented are placed. On the two sides are distinguished 
the typCj and the inscriptimy or legend. The tjrpe^ or device, 
is the figure represented ; the legend is the wnting, espe- 
cially that around the medal; though in the Greek medals 
the inscription is frequently on the area. What we find 
in the exergum is, generailly, no more than some initial 
letters, whose meaning we are usually unacquainted with ; 
though, sometimes, they contain words that may be ac- 
counted an inscription. 

The exergum sometimes contains the date of the coin, 
expressing m what consulship of the emperor it was struck, 
as Cos. in. upon the reverse of an Antoninus. Sometimes 
it signifies the place where it was struck, and to which the 
coin properly belonged, as s. m. al. for Signata Moneta 
AkxandruB, upon the reverse of a Licinius. Sometimes the 
name of a province, the reduction of which the medal is 
designed to celebrate : as Judea on the reverse of a Ves- 
pasian. Medals usually have their figures in higher relief 
than coins. 

We have stated that medals are of great importance to 
the study of history. They, indeed^ furnish the principal 
proof of historic truth, as their evidence reaches to the 
most remote ages, as well as to the most remote countries. 
Vaillant, in his learned history of the Syrian kings, printed at 
Paris, 1681, first fixed the dates, and arranged the order of 
events in ancient historians, by means of these infallible 
vouchers. Thus he was enabled to ascertain the chronology 
and progress of events of three of the most important kix}L%> 
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doms of the ancient world ; viz. those of Egypt, of Syria, and 
of Parthia. The study of the Roman me&ls has, in tins re- 
spect, an advantage oyer that of Greek coins, since they 
serve not only to illustrate the chronology of reigns, hot to 
aid us in the interpretation of particular events. To this 
purpose, besides the portrait of the prince^ and date of his 
consulship, or of his tribunitian power, we have a repre- 
sentation, or poetical symbol, of some grand event on the 
reverse. In a word, the series of Roman coins presents the 
very best suite of documents relating to the Roman History. 
In addition to its historical importance the medal is fre- 
quently a useful guide to geography, natural histor}r, archi- 
tecture, ancient monuments, busts, statues, ceremonies and 
the like. See Addison's < Dialogues on the Usefulness of 
Ancient Medals.' On this subject, also, Pinkerton, in his 
valuable work on medals, has some interesting remaiks; 
he says that, to a man of poetical imagination, the Roman 
coins must prove an ample source of intellectuad deli|ght,by 
means of the fine personifications and symbols which are 
to be found on their reverse. Happiness has sometimes the 
caducous, or wand of Mercury, which Cicero tells us was 
thought to procure the gratification of every wish. In a 
gold coin of Sevenis. she has heads of poppy to express that 
our prime bliss lies in oblivion of misfortime. is repre- 

sented as a sprightly damsel, walking quickly and looking 
straightforward. With her left hand she holds up her gar- 
ments, that they may not hinder the rapidity of her pace; 
while, in her right hand, she holds forth the bud of a flower, 
an emblem infinitely more beautiful than the trite one of an 
anchor, which is the symbol of Patience, not of Hope. 
Abundance is imaged as a sedate matron, with a cornuco- 
pia in her hands, of which she scatters the fruits over the 
ground ] but does not hold it up, and keep its contents to 
herself, as many poets and painters have represented her. 
Security stands leaning on a pillar, indicative of her being 
free from all designs and pursuits; and the posture itseu 
corresponds to her name. 

Coins also present us with countries and rivers admira- 
bly personified. On the reverse of a colonial coin, rude in 
execution, of Augustus and Agrippa, inscribed imp. and divi. 
F., the conquest of E^ypt is represented by the apposite 
metaphor of the crocodile, an animal almost peculiar to that 
country, and at that period esteemed altogether so, which is 
chained to a palm-tree, at once b^h^i^n^ oitik© country, and 



AFTONDIX. 871 

symbolio of Tiotoi^. Moreover, a cabinet of medals, of 
whieh. Rubens is said to have possessed a very magnificent 
one, may be considered as forming the classic erudition of 
a painter. We may add, that almost all the uses which 
connect the science of medals with painting, render it also 
subservient to the art of the sculptor, who cannot less than 
profit by the study of the Greek coins in particular. The 
connexion of the study of ancient coins with architecture, 
consists in the views of many of the ancient edifices, whicn 
are found in perfect preservation on medals. Froelich ob- 
serves, that tne coins of Tarsus are very remarkable for a 
kind of perspective in the figures. On. others are found 
trinmphal axcnes, temples, fountains, siqueducts, amphithea- 
tres, circuses, palaces, columns, obelisks, baths, sea-ports, 
]^iait)6es, and tne like. 

The 'study of medals afifords such a variety of amusement 
and of instruction, that we may naturally suppose it to be 
nearly as ancient as medals themselves; and yet ancient 
writers do not furnish us with a single hint of collections of 
this kind. In the days of Greece, a collection of such coins 
as then existed would not be regarded as an acquisition of 
any great value, because it must have consisted only of those 
thai were struck by the innumerable little states wnich then 
Used the Greek cnaracters and language, and of course it 
would be considered as a kind of domestic coinage, pre- 
(duded from extension by the narrow limits of the intercourse 
that subsisted between different provinces and countries. 
As soon as any communication was opened between the 
Romans and the Greeks, the Grecian coins were imitated b^ 
the Roman workmen, and preserved in the cabinets of their 
senators among the cnoicest treasures. In a more advanced 
period of the Roman emj^ire, individuals must have formed 
collections of Roman coins ; for we find that a complete 
series of silver was lately found in our island, contaming 
inclusively all the emperors down to Carausius. From the 
decline of the Roman empire, most branches of science were 
enveloped in darkness, till the revival of letters towards the 
end of the fifteenth century. When literature began to be 
cultivated in Italy, the study of medals, connected with that 
of ancient erudition, also began to engage attention. Accord- 
ingly Petrarch, who in modern times was amongst the first 
persons in £urope that aspired to the celebrity of learning 
and genius, was likewise the first to revive the study of 
medus. This eminent man, having beea dd«>vLQ^ ^ 
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£mperor Charies IV. to oon^Mse a book Ibat should cod- 
tain a history of the coins of iUiistrioiis men, and to place 
him in the fist, is said to hare retnmed for answer, that 
he wonld comply with his deeire ^dienerer the emperor^s 
fdtnre life and actions deserred it Ayafling himself of this 
ciicnmstance, he sent that monarch a collection of gold and 
silrer isoins of celebrated men. Behold," said he, ^'to 
what men you hare succeeded ! B^dd whom you shofuld 
imitate and admire! to whose very form and miage jm 
li^ould compose your talents! The invaluable present I 
should have given to no one but yourself; it was due to 
you alone. I can only know or describe the deeds of these 
sreat men; your supreme office enaUes you to imitate 
mem.'^ In the next age. Alphonso, king of Arragon, 
caused all the ancient coins tnat could be discovered tfarou^- 
out the provinces of Italy to be collected, which he pla^ 
in an ivoiy cabinet, and always carried about with him, 
that he nu^ be excited to great actions by the presence, as 
it were, of so many illustrious men in their images. 

To those who are desirous of gaining information upon 
this interesting branch of antiquarian research, we stroi^y 
recommend Mr. Pinkerton's ' Essay on Medals.' 

Having been led to offer these observations on ancient 
medals^ we may, perhaps, be allowed to make one other 
digression on a subject naturally suggested by a visit to the 
vicarage of our reverend antiquary. The reader has been 
told, that " around his house he had arranged several pre- 
cious relics, amongst Which was an ancient cross, raised 
upon a platform on three steps." 

There is much obscurity with regard to the origin and 
uses of these stone crosses. We are, however, not cusposed 
to enter into a discussion of such dimcul^ ; but l^e reader 
may be gratified in having presented to him, in one view, a 
collection of such crosses as still exist in various parts of 
Cornwall. 
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Note 7, p. 64. — Bodies reyolyx on thx Shorter Axis. 

Upon this subject, the reader is requested to turn to page 
139, where it is stated that a body will permanently rotate 
only on its shortest axis* The ]^Ulw>^^ ^1 ^sbcXNa^ 
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nmptr tki» — while m body rerolyes on its axis, the compo- 
Beac piracies its mmas moTe m circles, the centres of 
which m placed in the axis ; a centriiagal force theiefioie 
w mienced. which is resisted by the cohesion of the paito 
ot the masjk and this tendency of each particle to fly off ifl 
expended in exciting a pressure upon the axis; and it is 
du5 strain which pioduees the effect in question, the axis d 
Wm {»K«ure being alone the permanent axis. 

Note Ss — The Mechanical Powers. 

Mechanical powers are simple arrangements by which 
we gain power at the expense of time ^ thus, if a certain 
weight can be raised to a certain height by unasdsted 
strength* and the same thing is afterwards done with one 
tenth part ot the exerdon, through the use of a mechanical 

E>wer« it wiU be found to occupy ten times as much time. 
I many case*, however, loss of time is not to be put in 
competition with the abili^ to do ^ thing ; and since Ihe 
advantages which the mechanical powers afford to man, by 
enabling him to perform feats which, without their assist- 
aiKV, would have been for ever beyond his reach, are in- 
calculably great, the waste of time is overlookea, and is 
much more than balanced in the ^neral result. It is true, 
that if there are several small weights, manageable by hu- 
man stren^. to be raised to a certain height, it maybe full 
as conyenient to elevate them one by one, as to take the 
advantage of the mechanical powers m raising them all at 
once; because the same time will be necessary in both 
cases: but suppose we should have an enormous block of 
stone, or a great tree, to raise ] bodies of this description 
caimot be separated into parts proportionable to the human 
strength wimout immense labour, nor. perhaps, without 
rendering them unfit for those purposes' to which they are 
to be applied; hence then the great importance of the me- 
chanic^ powers^ by the use of which a man is able to manage 
with ease a weight many times greater than himself. 

To understand the principle of a mechanical power, we 
must revert to the doctrine of momentum. It will be re- 
membered, that a small ball, weighing only two pounds, 
and moving at the rate of 500 feet in a second, will produce 
as much effect as a cannon-ball of ten pounds in weight, 
provided it (Hily moved at the rate of 100 feet in the same 
tkne; in like manneT a woii^mi^ qr!a ^^Kma^ may be 
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made to balance another of five pounds, by placing it fire 
times faitber from the centre of motion * for in such a case, 
for every inch of space through which the large bail passes, 
the smail one will traverse five inches, and will thus generate 
five times the momentum. This may be rendered still more 
evident by taming to page 157, where the seesaw is de- 
scribed, which, in fieu^t, is a true mechanical power. It 
will be at once evident, from an inspection of the figure, 
that the lesser boy will pass over a much greater space, in 
equal time, than the greater boy, and thus generate more 
momentum, which compensates for his defect in weight, 
and renders him a balance for his heavier companion. — 
See note 24. 

Note 9, p. 85. -^Centre or Gravity. 

Those who have been in the habit of inspecting the works 
of the statuary, must frequently have detected the art which 
he has displayed in imparting stability to his figures, by 
lowering their centre of gravity. The bronze figure of 
Achilles, in Hyde Park, affords a very striking illustration of 
such ingenuity : it is evident, from the position and height 
of the %ure, that^ had not a mass of matter been added to 
its base, its stability would have been extremely precarious, 
since the slightest movement might have thrown its line of 
direction beyond the base; but the addition at the base 
renders such an accident impossible, by lowering its centre 
of gravity. Other examples of similar contrivance are pre- 
sented in several celebrated statues, wherein stability b 
ensured by fiie judicious distribution of the draperies. In 
the celebrated statue of Peter as St. Petersburgh, the equili- 
brium of the mass is thus sustained by the introduction of a 
serpent twining upwards to his horse's tail. The effect, 
however, is so unfortunate as to have given occasion for a 
wit to remark, " It is a very fine horse, but what a pity that 
he should have worms !" Nor have our celebrated pamters 
overlooked a principle, the neglect of which would have 
withheld from the most symmetrical figures the charms of 
beautiful proportion. 

Note 10, p. 100. — The Indiak Blow-pipe. 

When a native of Macoushi goes in quest of feathered 
came, or other birds, he seldom carries his bow and arrows. 
U is tine blmo^ripe he then uses. This extiojotdinarf tobft ^ 
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death is, perhaps, one of the greatest natural curiosities in 
Guiana. It is not found in the country of MacoushL Those 
Indians tell vou that it grows to the south-west of them, in 
the wilds wnich extend betwixt them and the Rio Negro. 
The reed must grow to an amazing length, a^ the part the 
Indians use is from ten to eleven feet long, and no. tapering 
can be perceived in it, one end being as tmck as the other. 
It is of a bright yellow colour, perfecUy smooth, both inside 
and out. It grows hollow ; nor is there the le^ appearance 
of a knot or joint throughout the whole extent Iiie nadTes 
call it ourah. This, of itself, is too slender to answer the 
end of a blow-pipe ; but there is a species of pahna, larger 
and stronger^ and conmion in Guiana, and this the Indisuos 
make use of as a case, in which they put the ourah. It is 
brown, susceptible of a fine polish, and appears as if it had 
joints nve or six inches firom each otner . It is called samourakf 
and the pulp inside is easily extracted, by steeping it for a 
few days in water. Thus the ourah and samoiuah, one 
within the other, form the blow-pipe of Guiana. The end 
which is appheq to the mouth is tied round with a small 
silk-srass cord, to prevent its splitting; and the other end, 
which is apt to strike against the ground, is secured by the 
seed of the acuero fruit, cut horizontally through the middle, 
with a hole made in the end, through which is put the ex- 
tremity of the blow-pipe. It is fastened on with string on 
the outside, and the inside b filled up with wild bees-wax. 
The arrow is from nine to ten inches long. It is made out 
of the leaf of a species of palm-tree, called coucourite, hard 
. and brittle, and pointed as sharp as a needle. About an 
inch of the pointed end is poisoned with the wouraK. The 
other end is burnt, to make it still harder, and wild cotton is 
put round it for about an inch and a hall. It requires con- 
siderable practice to put \m this cotton well. It must just 
be lai^e enough to fit the hollow of the tube, and taper off 
to noming downwards. They tie it on with a thread of the 
silk-grass to prevent its slipping off the arrow. 

" The Indians have shown ingenuity in making a quiver 
to hold the arrows. It will contain from five to six hundred. 

# * # # * « # 

With a quiver of poisoned arrows slimg over his shoulder, 
and with his blow-pipe in his hand, in me same position as 
A soldier carries his musket, see \xi& lA^^xsahi mdian ad- 
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vanoing towards the forest in quest of powises, maroudis, 
waracabas, and other feathered game. 

« These generally sit high up in the tall and tufted trees, 
bat still are not out of the Indian's reach ; for this blow-pipe, 
at its greatest elevation, will send an arrow 300 feet. Silent 
as mmnifliit he steals under them, and so cautiously does 
he tread me ground, that the fBillen leaves rustle not beneath 
his fieet His ears are open to the least sound, while his 
eye, keen as that of the Ivnx, is employed in finding out the 
same in the thickest shade. Often he miitates their cry, and 
decoys them from tree to tree, till they are within range of 
his tube. Then taking a poisoned arrow from his quiver, 
he puts it in Uie blow-pipe, and collects his breath for the 
fieOal puff. About two feet from the end through which he 
blows, there are fisLstened two teeth of the acouri, and these 
serve him for a si^t. Silent and swift the arrow flies, and 
seldom fedls to pierce the object at which it is sent. Some* 
times the wounded bird remains in the same tree where it 
was shot, and in three minutes falls down at the Indian's 
feet Should he take wing, his flight is of short duration; 
and the Indian, following the direction he has gone, is sure 
to find him dead. It is natural to imagine mat, when a 
sli^ wound only is inflicted, the game wUl make its escape. 
Far otherwise ; tne wourali poison almost instantaneously 
mixes with blood or water, so that if you wet vour finger, 
and dash it along the poisoned arrow in the quicKest manner 
possible, you are sure to carry ofl* some of the poison. 
Though three minutes generally elapse before the convul- 
sions come on in the wounded oird, still a stupor evidently 
takes place sooner, and this stupor manifests itself by an 
apparent unwillingness in the bird to move. 

"The Indian, on his retum home, carefiiUv suspends his 
blow-pipe from the top of his spiral roof ; seldom placing it 
in an oDliqueposition, lest it should receive a cast." — 
Watektonms Wanderings in South America, p. 68. 

Note 11, p. 103. — Pendulum and Spring. 

A clock is nothing more than a piece of machinery to main* 
tain the action of me pendulum, and at the same time to 
count and register the number of its oscillations ; and by that 
peonliar property, that one vibiatioii coxBmBitf»% 
17* 



AffEMVUL. 

where the last terminates, no part of time is lost en gained 
in the juxta^position of the nnits so counted. 

If some extraneous force were not applied, in a dock or 
watch, to maintain or peipetuate the natural TibratioDs of a 
pendulum, or oscillations of a balance, they would soon come 
to rest, by reason of friction in the mechanism, and the le- 
nstance opposed by the air to the parts in motion. Urn 
foice^ in the larger clocks, is usnalljr a suspended we^rt; 
but, in the portable clock and watch, it is a epring coiled in 
a metallic Dox, that actuates the wneel-work by gradually 
unbending itself. 

In the former of these cases, the weig^ is suspended bft 
cord or chain that is coiled round a cylinder when woimd 
np, which cylinder being of uniform diameter thron^out its 
lengthy is acted on by the cord, when fast at the interior end, 
hy a similar force in every situation; and therefore imparts 
through the train, connected with its great wheel, inyanaUe 
impulses to the escapement-wheel, at every yibration of the 
pendulum; which pendulum receives therefrom such a 
slight push, as is just sufficient to restore the momentom 
wmch It loses frt>m friction and the air's resistance, and thus, 
the uniform motion of the pendulum is perpetuated. Bnt 
when a spring is substituted for a weight, it is clear that its 
agency cannot be uniform, since, as the reader will leam hj 
tuming to page 106, it is a general law, that elastic bodies, 
in the recovery of their form, after the removal of the com- 
pressing force, exert a greater power at first than at last^ so 
that the whole progress of restoration is a retarded motion. 
It therefore became necessary to introduce some mechanical 
contrivance Mrhich might equalise such motion. This cor- 
rection is effected by an apparatus termed a fuses, and is 
nothing more than the application of the wheel and axle; it 
is that conical barrel seen in most watches round which the 
chain coils in the act of winding up. When the fiisee is full 
of chain, or the watch is wound up, the spring, through tKe 
medium of the chain, will act upon its upper part, which 
being very near the centre will give the spring but httle 
power ; but, as the spring uncoils and diminisnes in strength, 
It will act upon a larger part of the fusee, until at last it gets 
to the bottom of it^ and consequently, if the several increas- 
ing grooves upon it are made to increase in ihe same pro- 
portion as the power of the spring decreases, an equable 
lOToe must be oDtained. 

SpringB may be thus said to ^oid^ xxisasa ^ yMx^ 
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r" (Tce^ to be used whenever it is required. Mr. Babbage 
ryes that the half minute which we daily devote to the 
winding up our watches is an exertion by which we pack 
a quantity of force, which is gradually expended during the 
ensuins twenty-four hours. Springs then will enable us 
to avau ourselves of inconstant and variable forces which 
must otherwise remain incapable of useful application, and 
the period may arrive when force will thus bacome an 
article of traffic, and machines be sent to the windmill to 
be wound up. The manner in which force is constantly 
allowed to run to waste is quite extracnrdinary in the pre- 
sent advanced state of science. We need only look at the 
working of the treadmill. The public are little aware of 
the enormous sums annually expended in towing vessels 
by sleam from the Nore to ti^e port of London ) were float- 
ing treadmills established, the labour of those, uoon whom 
punishment has been awarded, might be renderea available 
to the most important interests; whereas, with the present 
system, not only is this labour entirely lost, but is actually 
a source of expense : for machines witn all the accompani- 
ments of engineers, are provided to counterbalance the force 
80 uselessly generated. 

Note 12, p. 103. — Elastic CHijRs and Beds. 

The elastic property of iron springs has been lately ex- 
emplified in a very striking manner by the invention of 
FVatt's elastic chairs and be& : which, instead of the usual 
stuffing of feathers, are flllea with iron wire!!! which is 
twisted into spiral form. Down itself cannot be more gentle 
or springy ; it yields to pressure, and yet never becomes 
lumpy: beds thus constructed have the advantage of not 
heating the body; and, above all, they never require to be 
shaken or "maae." Had Vulcan fortunately made such a 
discovery before his ejectment from Olympus, his wife, 
Venus, would surely never have treated him witn that con- 
tempt, which myUiologists have recorded of her; while her 
priestesses, the nousemaids. must, in gratitude, have been 
bound to extend their protection to a benefactor, who could 
save them so much daily ^bour. For particmars of this 
curious invention, the reaoer may consult the 'Literary 
Grazette' for March 17, 1827. 
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Note 13, p. 104. — Duck and Drak£. 

The phenomenon has been exj^ained as depending upon 
the inertia of the parts of matter, which renders a certain 
time necessary in order to communicate to anj body a 
sensible motion. Nothing is easier to be (Uvided than 
water; yet, if the pahn of the hand be strack with some 
Telocity against its surfiatce, a considerable degree of reaiBt- 
ance, and even of pain is experienced from it, as if a sdid 
body had been stmck; nay, a musket-ball, when fired 
against water, is repelled and even flattened by it. In like 
manner, if we load a musket with j>owder, and, instead of 
a ball, introduce a candle, and fire it against a board, the 
latter will be pierced by the candle end, as if by a baU. 
The cause of this phenomenon, no doubt, is, that the rsq>id 
motion with which the candle end is impelled does not 
allow it time to be flattened, and therefore it acts as a hard 
body. 

Note 14, p. 105.— Vegetable Elasticity. 

ImpatienSj or Touch me not, affords a good example. The 
seed-vessel consists of one cell with five divisions; each of 
these, when the seed is ripe, on being touched suddenly 
folds itself into a spiral form, leaps from the stalk, and dis- 
perses the seeds to a great distance by its elasticity. The 
capsule of the geranium and the beard of wild oats are 
twisted for a similarpurpose. (Darwin's ' Botanic Grarden.') 
The seed vessel of Euphorbia is extremely elastic, projecting 
the seeds with great force. An elastic pouch also serves to 
scatter the seeds of the Oxalis. 

Note 15, p. 127. — A simple Orrery. 

A very instructive toy might be constructed by placing a 
taper in the centre of a japanned waiter, to represent the sun, 
and fixing in a watch-glass an Indian rubber ball, with the 
parallels of latitude and meridians painted thereon, with the 
other characters of tiie globe. Dunng its revolution around 
the candle, in consequence of |(ie tendency of its centre of 
gravity to its lowest position, the diumal and annual motions, 
and also the parallelism of its axis, will be represented, to- 
gether with the concomitant phesnomena. 
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Note 16, p. 132. — Conic Sections. 

If a cone, or sogar-loaf, be cut through in certain direc- 
tioDB, we amdl obtson figures which are termed conk sections ^ 
tfans, if we cut through the su^r-loaf in a direction parallel 
to its base, or bottom, the outSne or edge of the loaf where 
it IB cut will be a circle. If the cut is made so as to dant, 
and not be parallel to the base of the loaf, the outline is an 
^flipM, provided the cut goes quite througn the sides of the 
loaf all round; but if it goes slanting, and parallel to the line 
of the loafs side, the outline is a parabola^ a conic section, 
or curve, to which this note more immediately relates. This 
curve is distinguished by characteristic properties, every 
point of it beanng a certam fixed relation to a certain point 
within it, as the circle does to its centre. 

Note 17, p. 135. — Earthquake of Lisbon. 

During the dreadful earthquake of Lisbon, bands of 
wretches took advantage of the general consternation to com- 
mit llie most atrocious acts of robbery and murder. In fact, 
a considerable part of the city was destroyed by incendiaries, 
who, during the disaster, set fire to the houses, that they 
might pillage them with greater impunity. 

Note 18, p. 135. — Geology applied to Agriculture. 

The important light which geology is capable of affording 
to agricultural science is daily becoming more apparent; in- 
de^ how can it be otherwise, when we consider that soils 
are formed by the admixture of finely-divided earthy matter, 
with various organic substances in a state of decomposition : 
different rocks giving origin to different soils'? thus poor and 
hungry soils are produced from the decomposition of granite 
and sandstone, and will often remain for ages with only a 
thin covering of vegetation j while soils derived from lime- 
stone, greenstone, basadt, &c., are frequently clothed by na- 
ture wifii the perennial grasses, and afford, when ploughed 
up, a rich bed of vegetation for every species of cultivated 
plant. In pursuing this subject, we cannot fail to be struck 
with the apparent design in the arrangement of these diff erent 
rocks, in which the primitive and granitic rocks, which are 
least calculated to afford a fertile soil, constitute, for the most 
part^ the mountain districts of the woiVd, ^lokfe., tt^^ 
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elevation and irregularities, are but ill-adapted for homan 
habitation; whereas the lower and more temperate regiom 
are usually composed of secondary strata, the componnd na- 
ture of wnich adapts them for becoming hij^y useM to 
mankind, by their subserviency to the formation of Boils cir | 
pable of luxuriant vegetation. No doubt then can be enta^ 
tained as to the important connection subeistinff between the 
seological structure and the relative fertility of a country; I 
believe that one of the first practical essays, demonstnong 
the existence of such relations, is a memoir nuldished in the 
first volume of the Transactions of the Royal Geological So- 
ciety, entitled Observations on the Geological Stractore of 
Cornwall, with a view to trace its connection with, and influ- 
ence upon, its agricultural economy, and to estabHsn a rational 
system of improvement, by the scientific api^lication of minenl 
manure." This memoir has never received the attention 
which the importance of its subject deserves. There is ce^ 
tainly no distnct in the British Empire where the natural rela- 
tions between the varieties of soil and the subjacent rocks m 
be more easily discovered and traced, or more efi^tnally in- 
vestigated, than in the county of Comwall; and nowhere can 
the information which such an inquiry is calculated to aflbid 
be more immediately and successfully applied for the improve- 
ment of land and the general advancement of agricultoial 
science. As we advance from a nrimitive to an alluvial district, 
the relations to which I have alluded become gradually lees 
distinct and apparent, and are ultimately lost in the confused 
complication of the soil itself, and in that general obscurity 
which necessarily envelopes every object in a state of decom- 
position; we can therefore only nope to succeed in such an 
mvestigation by a patient and laborious examination of a Prim- 
itive country • after which we may be enabled to extend our 
inquiries with greater advantage through those districts which 
are more completely covered with soil and obscured by luxu- 
riant vegetation; just as the eye, gazing upon a beautiful 
statue, traces the outline of the limbs, and the swelling 
contour of its form, through the flowing draperies which in- 
vest it. 

Note 19, p. 138. — The Rifle. 

Rifle guns are those whose barrels, instead of being 
smooth on the inside, like our common pieces, are formed 
^th a number of spiral t^axmeVs, i«mtivc$i^sd^ fecs^%\ ex- 
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oept only that the threads, or rifles, are less deflected, 
making only one turn, or a little more, in the whole length 
of the piece. This construction is employed for correcting 
the irr^^arity in the flight of balls irom smooth barrels, 
by imparting to the baUs a rotatory motion perpendicular 
to the line of direction. The same effect has lately been 
loeompliBhed by an extremely simple and obvious contri- 
nmce, and which will, probably, altogether supersede Utie 
necesfiity of rifling tne barrel. It consists in cutting a 
^iral groove in the bullet itself, which, when discharged, 
ifl thus acted upon by the air, and the same rotatory mo- 
tion imparted to it as that produced by the furrows m the 
barrel. But it is the rotatory motion which steadies the 
fli|g^ of the ball ; and by whichever method this is pro- 
duced, the theory of its action will be die same. It has 
been long and generally known^ that when the common 
bullet is discharged from a plam barrel, its flight is ex- 
tremely irregular and uncertam : it has, for instance, been 
fbnhd^ from the experiments of*^ Mr. Robins, that, notwith- 
BtMiding the piece was firmly fixed, and fired with the 
same weight of powder, the bsJl was sometimes deflected 
to the ri^t, sometimes to the left, sometimes above, and 
at others below the true line of direction. It has also 
been observed, that the desree of deflection increases in a 
much greater proportion man the distance of the obiect 
fired at It is not difficult to account for these irregulari- 
ties; tiiey, doubdess, proceed from the impossibility of 
fitting a t^ll so accurately to any plain piece, but that it 
will rub more against one side of the barrel than another 
in its passage tmough it. Whatever side, therefore, of the 
muzzle the ball is 1^ in contact with on quitting the piece, 
it will acquire a whirling motion towards that side, ana 
will be found to bend the line of its flight in the same 
direction, whether it be upwards or downwards, to the 
right or left; or obliquely, partaking in some degree of 
both; and, auter quitting tne barrel, uns deflectioa, though 
in tile first instance but trifling ana inconsiderable, is still 
fiurther increased by the resistance of the air ; this being 
greatest on that side where the whirling motion conspires 
with the progressive one. and least on that side where it 
is opposed to it. Thus, it the ball in its passage out rubs 
agauist the left side of the barrel, it will whirl towards 
thfti side; and as the right side of the baU will, therefore^ 
turn up against the air daring its fiig^, \h& m&fltonfiA q£ 
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the air will become greatest on the right side, and the ball 
be forced away to the left, which was the direction it 
whirled in. It nappens, morever; firom various accidental 
circumstances, that the axis of the ball's rotation frequently 
changes its position several times during the flight, so that 
the ball, instead of bending its course uniformly in the 
same direction, often describes a track variously ccmtoited. 
From this view of the causes of aberration in the fli^ of 
balls, it will be evident that the onl^ means of correcting 
it is Dy preventing the ball from rubbing more against one 
side of me barrel than another in passing through it, and by 
giving to the bullet a motion which wul counteract every 
accidental one. and preserve its direction, by making md 
resistance of tne air upon the forepart contmue the same 
during its whole flight, that is, by ^vmg it a rotatory motion 
perpendicular to the line of oirection. The contrivance for 
this purpose is called riflingj and consists, as we have 
before stated, in forming upon the inside of the barrel a 
number of threads and farrows, either in a straight or spiral 
direction, into which the ball is moulded 3 and hence, when 
the gun is fired, the indented zone of the bullet follows the 
sweep of the rifle, and thereby, besides its progressive 
motion, acquires a considerable one round the axis of the 
barrel, which motion will be continued to the buUet after its 
separation from the piece, so that it is constantly made to 
whirl round an axis coincident with the line or its fli^ 
Many familiar examples of the utility and eflfect of 
might be here adduced. If the brick-layer, while unroonng a 
house, he observed, he will be seen to give to the slates 
which he throws down a whirling motion, at a certain 
angle, which ensures their falling edgeways on the ground, 
anithus preserves them from fracture. 

Note 20, p. 139. — The Bommereng. 

This curious missile is used, both in war and in the chase, 
by the natives of Australia with remarkable dexterihr ana 
address. The first account of it was received from Major 
Mitchell, in his * Journal of an Expedition to the Rivers 
Darling and Murray.' It is a thin curved stick, three feet 
long, and two inches wide by three-quarters of an inch 
thick ; curved, or crooked, so as to form two arms of un- 
equal length, making an obtuse angle with each other. Its 
'^pper surface is convex, iXs xmibiei wv^^^. 'X^s^a^is^of 
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this weapon is extraordinary, and does npt admit of a very 
easy explanation. Its course will necessarily vary in all 
cases with the angle at which it is projected. Being grasped 
at one end by the right hand, it is either thrown suMe-wise, 
upwards into the air, or downwards so as to strike the ground 
at some distance from the thrower. In the former case, it 
rises upon the wind with a rotatory motion, and in a crooked 
direction, towards any mven pomt with great precision, and 
after a considerable night, returns, in an elliptical orbit, to a 
root near its starting-point. In the second case, it rebounds 
mm the ground in a straight line, pursuing a lichochet mo- 
tion^ so as to hit any obliquq object at a distance, even one 
behmd atree, with great accuracy. The most singular curve de- 
scribed by it, is when thrown into the air at an angle above 45°, 
in which case its flight is always backwards, and the native 
who throws it stands with his back, instead of his face, to 
the object he is desirous of striking. 

When properly thrown, it is evident that two motions are 
imparted to the missile — the one, a direct forward motion, 
the other, a rotatory motion ; now, as soon as the force of 
projection is nearly expended, the rotatory motion comes into 
play, and then causes the instrument to ascend. In conse- 
Quence of one arm being longer than the other, as long as 
tne bommereng continues its rotation about the angle that 
its two arms niake with each other, one end has a constant 
tendency to be lower than the other, and it always points 
towards the ground at an inclination of about 30° or 35° ; it 
consequently rises with a screw-like motion, dividing the air 
widi its upper convex surface, whilst the lower side being 
flat, is buoyed up, as it were, by the subjacent atmosphere. 
As long as the rotatory motion continues in sufficient force 
to counteract gravity, it will continue to ascend, but on this 
failing, it will fall to the ground. The most obscure part of 
its flignt is its return, after having attained its highest eleva- 
tion, to the very spot whence it started ; this would appear 
to depend upon its being kept in the same plane by the 
rapidity of its whirling motion. 

This singular weapon probably ori^nated in attempts to 
kiU ducksby a projectile, in places where they abound, as on 
the interior rivers and Is^goons, and where we accordingly 
find the instrument much more in use than on the sea coast, 
and better made, being often covered with wood carving. 
This instrument maybe purchased at the toy-shop, and toge- 
ther with the FlyjDg-top and Kite, may \)e \ak.ew qv5X\p3 ^ 
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juvenile party^ when it will afford much amusement and 
salutary exercise during a ramble in the eountiy. 

It may be observed that the short heavy cwmmereng, 
having a parabohc curve on the outside, and a hfperlxm 
curve on the inside, will fly much better tnan the long, thin 
light ones which are generally exposed for sale. Should 



thrown in the usual way, it will not ascend ; but if dischaiged 
in a slanting direction upwards, it will return in a short 
time to the spot whence it set out; in like mamier any thin 
flat surface, such as a card, if thrown in that manner into 
the air, will show the same tendency to return^ especially if 
not disturbed by wind. 

Note 21, p. 143. — Centre of Percussion. 

If a stick be held at one of its extremities; and allowed to 
fall on the edge of a table, the farther end vnR rebound, or 
the hand will sustain a shock, unless it be struck exactly on 
the centre of percussion, in which case the stick will fall as 
a dead weight. The repetition of this simple experiment 
will readily convey to the young philosopher an idea of the 
nature of what is termed the centre of percussion. 

Note 22, p. 149. — Spinning of the Top. 

It has been stated in the text, that the gyrations of the 
top depend exactly upon the same principle as that which 
produces the precession of the equinoxes; viz. an unequal at- 
tractive force exerted upon the revolving mass. In the one 
case, this is known to arise from the action of the sun and 
moon on the excess of matter about the equatorial regions 
of the earth; in the other, from the, parts of the top being 
unequally affected by gravity, while it is spinning in an 
inclined or oblique position. To those philosophers who 
have condescended to read the present work, if there be any 
such, and are thereby induced to pursue the investigation of 
a subject which has hitherto excited far too little attention, 
we beg to submit the following remarks : — 

If a top could be made to revolve on a point withoat 
friction, and in a vacuum, in the case of its velocity being 
inftnitej it would continue to revolve for ever, in the same 
position, without gyration. If the velocity were finite, it 
would for ever remain -oncYuasv^e^ \sv ^«ition^ in the event 
f the centre of gravity being dSiecr'^L^ w«t ^ -^^cns^ ^Tctor 




perfecdy fiat, and is 



APPENDIX. 



887 



tion. In any other position (supposing its velocity very 
great; although not infinite) there would arise a continued 
uniform gyration: the line which passes throiigh the point 
of rotation, and the centre of gravity^ alwavs making the 
same angle with the horizon, or descnbing the same circle 
round the zenith. But in all artificial experiments the cir- 
cumstances are very remarkably changed; if; indeed, the 
centre of gravity happens to be situated perpendicularly over 
the point of rotation, the top will continue quite steady, or 
deepmg^ as it is termed, till nearly the whole of its velocity 
of rotation is expended. In any other position the top 
begins to gyrate, but reclining at all times on the outside of 
its physical point of gvration, the top is uniformly impelled 
inwards ; and this (when the velocity is considerable, and 
the point broad) acts with a force sufficient for carrying the 
top towards its quiescent or sleeping point; but when the 
velocity is much diminished, this power becomes feeble, 
the gjrrations increase in diameter, and the top ultimately 
falls. 

Note 24, p. 159. — The Mechanical Powers. 

The mechanical powers are all foimded upon the principle 
that the lengfhs of circles are in proportion to their diameters; 
for it is an immediate consequence of this property of the 
dicle, that if a rod of iron^ or beam of wood, be placed on 
a point or pivot, so that it may move round its prop, the 
two ends will go through parts of circles, each proportioned 
to that arm of the beam to which it belongs ; the two circles 
will be equal if the pivot is in the centre or middle point of 
the beam ; but if it is nearer one end than the other, say five 
times^ that end will pass through a circular space, or arc, 
five times shorter than the ciroiSar space the other end ^oes 
through in the same time. If, then, the end of the long 
beam goes through five times the space, it must move with 
five times the swiftness of the short end, since both move in 
the same time ; and, therefore, any force applied to the long 
end must overcome the resistance of five times that force 
applied at the opposite end, since the two ends move in 
contrary directions; hence one pound placed at the long 
end would balance five placed at the short end. 

The beam we have been describing constitutes the firgt 
of the mechanical powers, and is termed the Lever. There 
are, heaides, Ave others, viz. the wHeel atvd (uc\a^, 



meUned plane; the scrfw ; the puUey ; and ihe wedge; out 
of the whole, or a part of which, it will be found that every 
mechanical engine or piece of machinery is ccmstracted. 

The Lever, being the simplest of all the mechanic 
powers, is in general considerea the first It is an inflexiUe 
rod or oar of anj kind, so disposed as to tum on a pivot 
or prop, which is always called its Julcrum. It has the 
weight or resistance to be overcome attached to some one 
part of its length, and the power which is to overcome that 
resistance applied to another; and, since the power, rend' 
anuj and fulcrum admit of various positions with regard to 
each other, so is the lever divided into three kinds or modi- 
fications, distinguished as the first, second^ or third kinds of 
lever. That portion of it which is contained between the 
fulcrum and the power, is called the acting part or ann 
of the lever ; and that part which is between the fiilcram 
and resistance, its resisting part or arm. 

In the lever of the first Kind, the fiilcrum is placed be- 
tween the power and the resistance. A poker, in the act of 
stirring the fire, well illustrates this subject ; the bar is the 
fulcrum, the hand the power, and the coals the resistance 
to be overcome. Another common application of this kind 
of lever is the crow-bar, or hand-spike, used for raising a 
large stone or weight. In all these cases power is gained 
in proportion as the distance from the fulcrum to the power, 
or part where the men apply their strength, is greater than 
the distance from the fulcrum to that end under the stone 
or weight. A moment's reflection will show the rationale 
of this fiact} for it is evident that if both the arms of the 
lever be equal, that is to say, if the fulcrum be midway be- 
tween the power and weight, no advantage can be gained 
by it, because they pass over equal spaces in the same time : 
and, according to the fundamental principle already laia 
down^ as advantage or power is gained, time must be UOt; 
but, smce no time is lost imder such circumstances, there 
cannot be any power gained. If, now, we suppose the 
fulcrum to be so removed towards the weight, as to make 
the acting arm of the lever three times die lengdi of the 
resisting arm, we shall obtain a lever which gains power 
in the proportion of three to one, that is, a single pound 
weight applied at the upper end will balance three pounds 
suspended at the other. A pair of scissors consists of two 
levers of this kind, united m oug common fiilcrum; thus 
^he point at which the two \e^et& wsss^^ ^ 
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the fulcmm ; the handles to which the power of the fingers 
is applied, are the extremities of the acting part of the le- 
vers, and the cutting part of the scissors are the resisting 
parts of the levers j the longer, therefore, the handles, and 
the shorter the pomts of the scissors, the more easily you 
cut with them. A person who has any hard substance to 
cat, without any knowledge of the theory, diminishes as 
much as possible the len^ of the resisting arms, or cut- 
ting part of the scissors, by making use of that part of the 
instrument nearest the screw or rivet. Snuffers are levers 
of a similar description ; so are most kind of pincers, the' 
power of which consists in the resisting arm oeing very 
short in comparison with the acting one. 

In the lever of the second kind, the resistance or wei^t 
is between the fulcrum and the power. Numberless m- 
stances of its application daily present themselves to our 
notice ; amongst which may be envimerated the common 
cutting knife, used by last and patten makers, one end of 
which is fixed to the work-bench by a swivel-hook ; two 



as a sedan chair, or as brewers carrying a cask of beer j in 
which case either the back or front man may be considered 
88 the fulcrum, and the other as the power. Every door 
which turns upon its hinges is a lever of this kind ; the 
hinges may be considered as the fulcrum, or centre of 
motion j the whole door is the weight to be moved, and the 
DOwer IS applied to that side on wMch the handle is usually 
nxed. Nut-crackers, oars, rudders of ships, likewise faQ 
under the same division. The boat is the weight to be 
moved, the water is the fulcrum, and the waterman at the 
oar is me power. The masts of ships are also levers of the 
second kind, for the bottom of the vessel is the fulcrum, 
the ship the weight, and the wind acting against the sail is 
the moving power. In this kind of lever the power or 
advantage is gained in proportion as the distance of the 
power is greater than the distance of the weight from the 
nilcrum : if for instance, the weight hang at one inch from 
the fulcrum, and the power acts at five mches from it, the 
power gained is five to one ; because in such a case,^ the 
power passes over five times as great a space as the weight, 
ft is thus evident why there is considerable difficulty in 
pushing open a heavy door, if the hand is applied to the 
part next the hinges, although it may be opened with the 
greatest ease in me usual method. In XJiKa^ VxsA. 
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lever, the fulcram is again at one of the extremities, the 
weight or resistance at the other ; and it is now the power 
which is applied between the fulcram and resistance. As 
in this case the weight is farther from the centre of motion 
than the power, such a lever is never used, except in cases 
of absolute necessity, as in the case of lifting up a ladder 
perpendicularly in order to place it against a wall. TTie 
man who raises it cannot place his hands on the upper part 
of the ladder : the power, therefore, is neciessarily placed 
much nearer the fulcram than the weight ; for the hands 
are the power, the ground the fulcram, and the upper part 
pf the ladder the weig:ht. The use of the common fire- 
tongs is another example, but the circumstance that princi- 
pally gives this lever importance ns, that the limbs of men 
and animats are actuated by it ; for the bones are the levers, 
while the joints are the fulcra, and the muscles which give 
motion to the limbs, or produce the power, are inserted and 
act close to the joints, while the action is produced at the 
extremities ; the consequence pf such an arrangement is, 
that although the muscles must necessarily exert an enor- 
mous contractile force to produce great action at the extre- 
mities, yet a celerity of motion ensues which could not be 
equally well provided for in any other manner. We may 
adduce one example in illustration of this fact. In lifting 
a weight with the hand, the lower part of the arm becomes 
a lever of the third kind ; the elbow is the fulcram ; the 
muscles of the fleshy part of the arm the power ; and as 
these are nearer to the elbow than the hand, it is necessary 
that their power should exceed the weight to be raised. 
The disadvantage, however, with respect to power, is more 
than compensated by the convenience resulting fi-om this 
stracture of the arm ; and it is no doubt that which is best 
adapted to enable it to perform its various functions. From 
these observations it must appear, that although this arrange- 
ment must be mentioned as a modification of the lever, it 
cannot in strictness be called a mechanical power; since 
its resisting arm is in all cases, except one, longer than the 
acting arm, and in that one case is equal to it, on which 
account it never can gain power, but in most instances 
must lose it. 

The Wheel and Axle is the next mechanical power to be 
considered ; it must be well known to every reader who has 
seen a vUlaffe well; for itls\)7\bift^o^«t'^cfflX\k«^bvLcketifi 
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to the akle, there is generally only a crooked handle, which 
answers the purpose of winding tne rope round the axle and 
thus raising the oucket; as may be seen in the engraving at 
the head of our second chapter. It is evident, however, 3iat 
this crooked handle is equivalent to a wheel ; for the handle 
describes a circle as it revolves, while the straight piece 
which is united to the axle corresponds witli the spoke of a 
wheel. This power may be resolved into a lever; in fact 
what is it but a lever moving round an axle ; and always 
retaining the effect gained during every part of the motion, 
by means of a rope wound round the butt end of the axle : 
the spoke of the wheel being the long arm of the lever, and 
the naif diameter of the axle its short arm ? The axle is not 
in itself a mechanical power, for it is as impotent as a lever 
whose fulcrum is in the centre ; but add to it the wheel, and 
we have a power which will increase in proportion as the 
ciicumference of the wheel exceeds that of the axle. This 
arises from the velocity of the circumference being so much 
greater than that of the axle, as it is farther from the centre 
of motion^ for the wheel describes a great circle in the same 

rse of tmie that the axle describes a small one ; therefore 
power is increased in the same proportion as the circum- 
ference of the wheel is greater than that of the axle. Those 
' who have ever drawn a bucket from a well by this machine, 
must have observed, that as the bucket ascended nearer the 
top the difficulty increased ; such an effect must necessarily 
fouow from the views we have just offered ; for whenever 
the rope coils more than once the length of the axle, the dif- 
ference between its circumference and that of the wheel is 
necessarily diminished. To the principle of the wheel and 
axle maybe referred the capstan, windlass, and all those 
numerous kinds of cranes which are to be seen at the dif- 
ferent wharves on the banks of the river Thames. It is scarcely 
necessary to add that the force of the wind-mill depends 
upon a similar power. The tread-mill furnishes another strik- 
ing example. The wheel and axle is sometimes used to 
multiply motion, instead of to gain power, as in the multi- 
plying wheel of the common jack, to which it is applied 
when the weight cannot conveniently have a long line of 
descent ; a heavy weight is in this case made to act upon the 
axle, while the wheel, by its greatest circumference, winds 
up a much longer quantity of line than the simple descent 
of the weight could require, and thus the machine is made to 
go much longer without winding than it otherwise 'wwiJA^^ 



The P01.LET is a power o( veiy extensiTe appbcatioa. 
Ereiy one most have seen a pulley : it is a ciicniar and flat 
piece of wood or metal, with a string which runs in agroore 
round it. Where, however, this is fixed^ it cannot afford 
any power to raise a weight ; for it is evident that, in order 
to raise it, the power must be greater than the wei^it, and 
that if the rope be pulled down one ioch, the wei^ will 
only ascend tne same space : consequently^ there cannot be 
any mechanical advantage from the arrangement This, how- 
ever, is not the case where the pulley is not fixed. Snp- 
pope one end of the rope be fastened to a hock in the ceiling, 
and that to the moveable pulley on the rope a cask be at- 
tached, is it not evident that the hand apphed to the other 
extremity of the rope will sustain it more ^sily than if it 
held the cask suspended to a cord without a pulley ? £ime- 
rience shows that this is the fjact, and theory explains it oy 
suggesting that the fixed hook sustains hau the wei^it, and 
that the luuid, therefore, has only the other half to sustain. 
The hook will also afford the same assistance in raising the 
weight as in sustaining it ; if the hand has but one^iadf the 
weight to sustain, it will also have only one-half the wei^ 
to raise ,* but observe, says Mrs. Marcet, that in raising ue 
weight the velocity of the hand must be double that of the 
cask ; for, in order to raise the weight one inch, the hand 
must draw each of the strings one inch ; the whole string is 
therefore shortened two inches, while the weight is raised 
only one. Pulleys then act on the same principle as the 
lever, the deficiency of strength of the power being compen- 
sated by its superior velocity. 'It will follow, from these 

E remises, that the greater the number of pulleys connected 
y a string, the more easily the weight is raised, as the diffi- 
culty is divided amongst the number of strings, or ra^er of 
parts into which the string is divided by the pulleys. Seve- 
ral pulleys, thus connected, form what is called a system, or 
tackle of pulleys. They may have been seen suspenaed 
from cranes, to raise goods into warehouses, and in ^ps to 
draw up the sails. 

TiiK Inclined Pj^ne is a mechanic power which is sel- 
dom used in the construction of machinery, but applies more 
piirlicularly to the moving or raising of loads upon slopes or 
liillM, us ill rolling a cask up or down a sloping plank mtoor 
out of a cart or cellar, or drawing a carriage up a sloping 
road or hill^ all which opexalioxia «x«4 i^erformed with less 
''Xertion than would be requued\i\]^<B«asxi«i\Q^^«ife\s^ 
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perpendicularly. It is a power which cannot be resolved into 
that of the lever : it is a distinct principle; and those writers 
who have attempted to simplify the mechanical powers, have 
been obliged to-acknowleage the inclined plane is elemen- 
tary. The method of estimating the advantage gained by 
this mechanical power is very easy; for just as much as the 
length of the plane exceeds its perpendicular height, so much 
is the advantage gained j if, for instance, its length be three 
times greater than its height, a weight could be drawn to its 
summit with a third part of the strength required for lifting 
it up at the end ; but, in accordance with the principle so 
frequently alluded to^ such a power will be at me expense 
of time, for there will be three times more space to pass 
oyer. The reason why horses are eased by taking a zigzag 
direction, in ascending or descending a steep hill, will ap- 
pear from the j)receding account of the action of the inclined 
plane, because in this way the effective length of the inclining 
surface is increased while its height remains the same. 

The Wedge is rather a compound, than a distinct mecha- 
nical power ; since it is composed of two inclined planes, 



It is sometimes employed in raising bodies ; thus the largest 
ship may be nused to a small height by driving a wedge be- 
low it: but its more common application is that of dividing 
and cleaving bodies. As an elevator, it resembles exactly 
the inclined plane ; for the action is obviously the very same^ 
whether the wedge be pushed under the load, or the load be 
drawn under the wedge. But when the wedge is drawn 
forward, the percussive tremor excited destroys, for an in- 
stant, the adhesion or friction at its sides, and augments pro- 
digiouslynhe effect. From this principle chiefly, is derived 
the power of the wedge in rending wood and other sub- 
stances. It then acts besides as a lever, insinuating itself 
into the cleft as fast as the parts are opened by the vibrating 
concussion. To bring the action of the wedga, therefore, 
under a strict calculation, would be extremely difficult, if not 
impossible. Its effects are chiefly discoverea by experience. 
All the various kinds of cutting tools, such as axes, knives, 
chisels, saws, planes, and files, are only different modifica- 
tions of the wedge. 
The Screw is a most efficient mechanic power, and is 



notMng more than an mclined plane formed towivd«.CYl\s\daj^ 
instead of being a continued straight \me. -^Hi^t Na^^ 
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therefore^ estimated by taking its circumference, and dividing 
this the distance between any two of its threads ] for what 
is taking the circumference of a screw, but another mode of 
measuring the length of the inclined plane which wraps 
round ill and taking the distance between one thread and 
the next to it, is but measuring the rise of that inclined plane 
in such length; and from the properties of the inclined plane, 
it follows, uiat the closer the threads of a screw are together 
in proportion to its diameter, the greater will be the power 
gamed by it. 

Note 25, p. 162.— The Cycloid. 

A cycloid is a peculiar curve line, and is described by any 
one point of a circle as it rolls along a plane, and turns 
round its centre ; thus, for instance, the nail on the felly of 
a cart-wheel traces a cycloid in the air as the wheel pro- 
ceeds. This curve is distinguished by some renaarkable 
properties, the most important of which is that mentioned 
m me text, viz. that any bodv moving in such a curve, by 
its own weight, or swing, will pass through all distances of 
it in e^cactly the same time ; and it is ror such a reason 
that pendulums are made to swing in cycloids, in order that 
they may move in equal times, whether they go through a 
long or a short part of the same curve. Where the arc de- 
scribed is small, a portion of the circle will be sufficiendy 
accurate, because it will be seen that such an arc will not 
deviate much from an equal portion of a cycloidal curve. 

The cycloid is remarkable as being that path, with the 
exception of the perpendicular, through which a body will 
move with the greatest velocity ; suppose, for exsimple, a 
body is to descend from any one pomt to any other by 
means of some force acting on it, together with its weight: 
a person unacquainted witib mechanics would say at once, 
that a straight line is the path it must take to effect this 
in the shortest possible time, since that is the shortest of 
all lines that can be drawn between two points. Undoubt- 
edly it is the shortest; notwithstanding which, however, 
the body would be longer in traversing it, than in moving 
through a cycloid. If a body were to move through a space 
of fifty or a hundred yards, by its weight and some other 
force acting together, the way it must take to do this in the 
shortest possible time is by moNm^m^c^^Voivd. Itiasu^posed 
that birds which build in the loc^^ ^^a^&^\as^^»^ 
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□lowledge of this feet, and drop or down from height to 
leight in this course. There is certainly a general resem- 
>laace between the curved path they describe on such occa- 
sions, and the bycloid, but it would be difficult to establish 
the fact by experiment. Man, however, has founded upon 
this principle some applications of great value in practical 
mechanics. In Switzerland, and in several parts of Germany 
for example, slides have been constructed along the sides of 
mountains, by which the timber felled near their summits 
is conducted with extreme rapidity to the distant valleys. 

Note 26, p. 166. — Billiards. 

This interesting game is of French origin (billiard, of biUy 
and from the Latin pUa, a ball) . It was hailed as a favourite 
diversion at the court of Henry III. of France ; and was 
thence communicated to all the courts of modem Europe. To 
the novice it may appear as a game of accidents and chances, 
but experience has enabled us to determine the effects of 
the stroke given to a ball with wonderful precision : and it 
is quite extraordinary to observe the accuracy witn which 
an accomplished plaver can effect his object, by measuring 
with his eye the angle at which he shoula make the stroke, 
the position of the ball with respect to the cushion, and the 
distance of the point of the ball from its centre, at which it 
should be struck. By such skilful management the ball may 
be made to take directions which would, at first view, lie 
regarded as contrary to all the known laws of motion, such, 
for instance, as passing round an object, such as a hat placea 
on the table, and to strike a ball behind it into a pocket. 

Upon this subject the reader should consult a work by M. 
lufingaud, translated and published by John Thurston, the 
celebrated billiard-table maker of Catherine-street, Strand, to 
whom we are indebted for mechanical improvements in the 
table which have brought it as near to perfection as the na- 
ture of the materials will probably ever allow. His plain 
surface, composed of slate, is no longer liable to be warped 
by meteoric changes, which rendered the old wooden table 
so uncertain ; then, again, he has substituted Indian rubber 
for the cushions, and which by a late peculiar process is 
enabled to retain its elasticity under all the vicissitudes of 
temperature. 
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Note 27, p. 167. — Collision of Borass. 

in investigating the effect produced upon bodies by colli- 
fiion, it is necessary to distingnish between elastic and non- 
elastic substances, since their motions after impact are go- 
Temed by very different laws. 

If two bodies, void of elasticity, move in one ri^ line, 
either the same or contrary ways, so that one body may 
strike direcdy against anotHer, let the sum of their motions 
before the stroke, if they moye the same way, and the 
firence of their motions, if contrary ways, be divided into 
two such parts as are proportional to the quantities of mat- 
ter in the bodies, and each of those parts will respectiyely 
exhibit the motion of each body after the stroke : mr exam- 
ple, if the quantities of matter in the bodies be as two to one, 
ana their motions before the stroke as five and four, (tuxi the 
sum of their motions is nine, and the difference is one; and 
therefore, when they more the same way, the modoa d 
that body, which is as two, will, after the stroke, be nx, 
and the motion of the other, three; but, if they move in oon- 
traiy directions, the motion of the greater body after the stroke 
will be two-thirds of one, and of die lesser body one4kird 
one; for, since the bodies are void of elasticity, they will 
not separate after the stroke, but more together witn one 
and the same velocity j and, consequently, their motions will 
be proportional to their quantities of matter; and it follows 
from the fact of action and reaction being equal, that no mo- 
tion is either lost or gained by the stroke when the bodies 
move the same way; because, whatever motion one bod? 
imparts to the other, so much must it lose of its own; ana, 
consequently, the sum of their motions before the stroke is 
neither increased nor diminished by the stroke, but i^BO di- 
vided between the bodies, as that they may move together 
with one common velocity; that is, it is cUvided between 
the bodies in proportion to their quantities of matter: hath 
is otherwise where the bodies move in opposite directionB, 
or contrary ways, for then the smaller motion will be de- 
stroyed by the stroke, as also an equal quantity of the greater 
motion, oecause action and reaction are equal; and the 
bodies, after the stroke, will move together equally swi&, 
with the difference only of their motions before the stroke; 
consequently, that difference is, by means of the stroke, 
dividea between them in pio^ot^ox^ \a c^antitie^ of 
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The Beyeral particulax cases^ concerning the collision of 
bodies, may be reduced to four general ones; viz. 

1st It may be, that one body only is in motion at the time 
of the stroke. 

2nd. They may both move one and the same way.. 

3rd. They may move in direct opposition to each other, 
and that with equal quantities of motion. 

4th. They may be carried with unequal motions in direc- 
tions contrary to each other. 

As the bodies may be either equal or unequal, each of 
these four general cases may be considered as consisting of 
two branches. 

As to the first, if a body in motion strikes another equal 
body at rest they will, according to the proposition, move 
together eacn of them with one-half of the motion that the 
body had which was in motion before the stroke; and since 
the quantity of motion in any body is as the product arising 
from the multiplication of its quantity of mattor into its velo- 
the common velocity of the two bodies will be but one- 
of the velocity of the moving body before the stroke. 
As to the second general case, where both the bodies are 
in motion before the stroke, and move one and the same 
way ; in order to find their conmion velocity after impact, 
let the sum of their motions before the stroke be divided by 
the sum of the bodies, and the quotient will express the 
common velocity. » 

As to the third general case, where the bodies move in 
direct opposition to each other, if they have equal quantities 
of motion, they will upon the stroke lose all their motion, 
and continue at rest; for, by the proposition, the bodies 
after impact will be carried with the difference of meir motions 
before tne stroke : which difference, in such a case, is nothing. 

Wh&i two booies meet with unequal quantities of motion, 
if the difference of their motions be divided by the sum of 
the bodies, the quotient will express their common velocity 
after the stroke ; for, by the proposition, the difference of 
their motions before the stroke is equal to the sum of 
their motions after the stroke ; consequently, that difference 
divided by the sum of the bodies must give the velocity. 

Such are the principal laws which govern the collision of 
bodies devoid of elasticity. The motions of elastic bodies 
are determined by different rules : for when they are per- 
fectly elastic, tlie velocity gained by the body struck, and 
the velocity lost by the striking body, will be twice as ^at 
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&s if the bodies were perfectly inelastic* la estimatiTig^ 
therefore, the moliane of such bodies^ we may first consider 
what they would liave been after impact ^ had they been in- 
elastic, and thence deduce the de sired couclufiion. See 
Helshara'fl Lectures^ a work in whit^h the subject appeaiB to 
be very clearly treated. 

Note 28, p, 175. — Drfii>ical Rbmaikh, 

Kam-br€h hill liaes a little to the south-west of Red-TUth 
in Com wall J to an elevation of 697 feet. Its principal in- 
terest ia derived from the speculations of the antiquary , Br. 
Borlasej who regarded it as having been once the gWd 
centre of dmidical worship: and he asserts, in his ' Antiqui- 
ties of Cornwall/ that^ at this very time^ the remains of 
those monuments which were pecmiar to that priesthood 
maybe tiiecoveredj such as rodc-basim^ ciVcfcyj roci-iiMs. crewn- 
le^, feints?* cm;e*, religious ertcbsureSj hgan ston&fj a gGTseddau, 
or place of' elevation, whence the dmids pronounced their 
decrees J and the traces of a grtm of oaks. Tliis is all very 
ingenious and imposmg, and may be easily believed by 
those who have either not visited the spot, or, having visited 
it, not viewed the objects with geological eyes. There is no 
ground whatever for considering the dmidical raonumenls 
of Dr. Boriase as the works of man : on the contrary^ they 
are evidently the results of %e operation of time and the 
elements^ the usual agents employed by Nature in the de- 
composition of mountain masses : but the age of anttquarian | 
illusion is past; the hght of geological fioience has dispelled 
the phantoms created by the wizard Fancy ^ just as the rising j 
sun dissolves the mystic forms which the most common 
object assu m e s in twilight , when viewed through the meditmi 
of credulity and superstition. Tlie rock-basins" of auii- 
quaries are rounded cavities on the surface of roeksj and 
are occasion ally as spheroidal internally as if they had been 
actually formed by a turiiing-lathe. It was this artificial ap- 
pearance which first suggested the hypothesis concerning ' 
their origin, and induced the antiquary to regard them ae 

nls of lustration. It may. however, be remarked^ in the 
place J that J sujjposing them to have been the works of 
the uruids. these priests must have been indefatigable artists^ 
for there is scarcely a block of granite on which on© or 
more of such pools are not visible, although some are, ua- 
doubtediy^ much more corapXeXe ?LTiiJk \m^\T\% v\m5s\ others. 
We ehall introduce to tVie teaA^x ^vii -^-^s^ "is^^^ . 
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basins in the words of their great defender^ and we think 
that he will be amused with the ingenuity and confidence 
with which the antiquary dwells upon every appearance, 
and bends the iacts to suit his favourite theory. <^ Since no 
author has mentioned, and attempted to explam these monu- 
ments, let us see what light and assistance their shape and 
structure, exposition, number and place, considered together 
with the customs and known rites of antiquity, may afford 



sorts : some have lips or channels to them, others have none ; 
and tnerefore, as those lips are manifestly the works of de- 
sign, not of accident, those that have so material a difference 
must needs have been intended for a different use, and yet 
b(^ these sorts seem to be the works of the same people, 
for there is a multitude of these basins which have no lips 
Of outlets, as well as those which have, to be seen on Kam- 
breh-hill, and elsewhere, on contiguous rocks. Their shape 
is not uniform : some are quite irregular, some oval, and 
some are exactly circular. Their openings do not converge 
in the top as a jar or hogshead, but rather spread and widen, 
as if to expose the hollow as much as possible to the skies. 
Some have little falls into a larger basin, which receives 
their tribute, and detains it, having no outlet. Other large 
ones intermixed with litde ones have passages from one to 
another, and, by successive falls uniting, transmit what they 
receive into one common basin, which has a drain to it, 
that serves itself and ail the basins above it. 

"The lips do not all point in the same direction, some 
tending to the south, some to the west, others to the north, 
and others again to the intermediate points of the compass; 
6y which U seem as if the makers had been determined in this 
particular, not by any mystical veneration for one region of the 
heavens more than another , but by the shape and inclinatum of 
the rocky and for the most easy and convenient outlet We must 
here beg the reader to pause. The above remark is really 
too valuable to be sunered to pass without some notice. 
And so the absence of all desi^ and arrangement is adduced 
as a proof of their artificial origin ! What would Dr. Borlase 
have said, had all these lips b^n found to point in the same 
direction ? But to proceeci : — 

^'The size of rock-basins is as difierent as their shape; 
they are formed firom six feet to a few inches in diameter. 
Many uses may suggest themselves to the imaginations of 
the curious from the description oi tb.e^ wevi ^ mWs^^^ 
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flcaice-mentioned monuments ; in order, therefore, to obn- 1 
ate some prepossessions, and prevent the mind firom restiss ] 
BO fiaur on groundless suppositions as may make it more dif- 
ficult to embrace the trutn, I shall first consider what, in all 
probability, cannot have been the design of them.'' 

The doctor then proceeds to show that they could neyer 
have been intended for eraporating salt; nor for poanding 
tin ore, nor for receiving obelisks, or stone deities, nor for 
altars : and then su^ests that they could be no otner than 
vessels most ingemously contrived for holding holy-water 
for the rites of washing and purification. '<If," adds the 
learned antiquary, ^'fitness can decide the use — and where 
history is deficient, it is all reason that it should — we shall 
not Ions be at a loss. They are mostly placed above the 
reach of catde^ frequently above the inspection of man ; nay, 
the stones which have these basins on them, do not tench 
the common ground, but stand on other stones. — ^Wherefore? 
but that the water mi^ht neither be really defiled by the 
former, nor incur the imaginary impurity, which touching 
the ground, according to the druid opinion, gave to every 
thing that was holy." We do not know what ideas tlw 
druids entertained with respect to the purity of water, bnt 
we have seen water in some of these pools so impregnated 
with the excrement of sea-birds, that we must have l]«en as 
thirsty as Tantalus, before we could have been induced to 
oool our tongues with it. 

"But," adds Dr. Borlase, "there are some basins which 
have no Up or channel; and, therefore, as they could not 
contribute any. of their water to the common store, they mttrf 
have been appropriated to another use ; and since these are 
found in the same places with the others above-mentioned 
which have outlets or mouths to them, they must have been 
subservient to the same system of superstition, though in a 
difierent method. 

"These basins are sometimes found near twenty feet high 
from the common surface; and, therefore, being so widir 
drawn from vulgar eyes, so elevated from the ground, which 
was supposed, as I said before, to defile all, they had likely 
a proportionahly greater degree of reverence, and their waters 
accounted more holy, and more efficacious." 

We shall not trouble the reader with any further quotations 
from this learned antiquary, except in concluding the history, 
after the fashion of melo-dramatists, with a splendid scene, 
in which; with the author's assistance, we shall bring all the 
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performers on the stage, dressed in appropriate costume, and 
surrounded by all the pomp of druidical worship. 

" From these basins," says Dr. Borlase, " on solemn oc- 
casions the officiating druid, standing on an eminence, 
sanctified the congregation with a more than ordinarily pre- 
cious lustration before he expounded to them, or prayed for 
theni, or ^ve forth his decisions. This water he drank, or 
purined his hands in, before he touched any other yessel, 
and was consequently accounted more sacred than the other 
holy-water. To these more private basins, during the time 
of hbation, the priest might have recourse, and be at liberty 
to judge by the quantity, colour, motion, and other appear- 
ances in the water^ of future events, of duoious cases, without 
dsuiger of contradiction from the people below. This water 
might serve to mix their mistletoe withal, as a general anti- 
dote : for, doPubtless, those who would not let it touch the 
ground, would not mix this their divinity (the mistletoe) 
with common water. Oak leaves, without which the druid 
rites did scarce ever proceed, ritually gathered and infused, 
might make some very medicinal or incantorial potion. 
Laraiy , libations of water were never to be made to their 
gods, but when they consisted of this purest of all water, as 
what was immediately come from the heavens, and partly 
therefore thither to be returned, before it touched any other 
water or any other vessel whatsoever, placed on the ground. 

"As logon, or rocking-stones, were some of the pice fraudea 
of the dmids^ the basins found on them might be used to 
promote the juggle ; by the motion of the stone the water 
might be so agitated, as to delude the inquirer by a pre- 
tended miracle : might make the criminal confess; satisfy 
the credulous; onng forth the gold of the rich : and make 
the ininred, rich as weU as poor, acquiesce in wnatthe druid 
thought proper." 

Sorry are we to destroy a web which has been so inge- 
niously woven by its author; but the interests of truth admit 
not of compromise. Dr. Macculloch, in an interesting paper, 
puUished m the Transactions of the Greological Society, on 
the decomposition of the granite tors of Comwall, has jusdy 
observed, that the true nature of these rock-basins may be 
easily traced by inspecting the rocks themselves. On ex- 
amination, they win always be found to contain distinct 
grains of qmrtz, and fragments of the other constituent parts 
of die granite. A small force is sufficient to detach from the 
18* 



iMn nf rtMW rtrmm Tif*TTiimi1 fraemeiits. showing duit a 
p to um of deeompoaitioa is aCffl gom^ oa mider teoonUe 
eacimistaiiees. Th*> principal «f tfup^o j.w- iiin«ijiM» p a wriw 
p rescDce of water, or ndier the ahemate actkm of air and 
water. If a drop of water cam cnijinakeanefiectiiallodge- 
Mient OQ a surface of this granite, a snail carity is sure to 
be sooner or later prodnced ; this wiD insenafalj enlarge as 
it becomes capable of holding moie water ; and die sides, 
as they continue to waste, will neceasaxilT retain an even 
and roonded carity ^ on aocoont of the unifcHm texture of 
the rock. This ejiplanation is sofficiently satisfactory: in 
addition to whicK it may be stated, that these rery basins 
not nnfreqnend J occur on the perpendicular sides of rocks, 
as maj be distincdj seen in the granite of Scilly, and in 
the gntstooe rocks m the paik of the late Sir Joseph Banks, 
in the parish of Ashoerer, in Derbjrshire ; a &ct which at 
once excludes the idea of their artificial origin. 

The other grotesqne and whimsical appearances of rocky 
masses, snch as rode idobj hgan skmeg, are to be ex- 
plained by the tCTdency which granite possesses wearing 
more rapidly on the ai^g^ and edges than on the sides; 
thus, then, upon simple and i^osophical principles, aie 
snch appearances to he satisfactorily accounted, for, ana tibe 
fhaniagmagoria of Borlase vanishes as the l^ht penetntfM 
the theatre so long dedicated to its exhibition. 

We shall conclude this note with a few obserrationsmMi 
the celebrated lo^an, or logging, stone, near the Land's 
ComwaU, of which we present our readers with a &^^ifiii 
sketch. 

The foundation of this part of the coast is a stupendous 
group of granite rocks, which rise in pyramidal dnrters lo 
a great altitude, and overhang the sea. The celebrated 
hgan stone here represented is an immense block wei^iing 
above sixty tons. The sur&ce in contact with the under 
rock is of very small extent, and the whole mass is so nicelv 
balanced, that, notwithstanoing its magnitude, the strengtn 
of a single man applied to its under edge is sufficient to 
make it oscillate. It is the nature of granite to disintegrate 
into rhomboidal and tabular masses, which, by the f^er 
operation of air and moisture, gradually lose their solid 
angles, and approach the spheroidal form. The fact of tiie 
upper part of me cliif being more exposed to atmospheric 
agency than the parts beneath, will sumciently explain why 
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these rounded masses so frequently reet on blocks which 
still preserve the tabulaj form ; and since such spheroidal 
blocks must obviously rest in that position in wnich their 
leaser axee are perpendicular to the horizon ^ it is equally 
CTident that, whenever an adequate force is applied, they 
muit vibrate on their point of support 

Fig. 83. 



T 



Although we are thus led to deny the draidical origin of 
this stone, for which 60 many zealous antiquaries have con- 
tended, still we by no means intend to deny that the djuids 
employed it as an engine of f^uperstition ; it is possible that, 
having observed so curious a property j they dexterously 
contrived to make it answer the purpO!?e& of an ordedj andj 
by regarding it as ttie tomh-stone of truthj acquitted or con- 
demned the accused by its motions, Ma^on poetically 
alludes to this supposed property in lbs fc^Uo^m'^v^^^ — 
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Sacli is its slraa^ bmI virtaoaa property. 
It HMTes nfcaeqsKMM to the geatlcst toacli 
or Ilia wlMMs heart is pore ; bat to a traitor. 
TiKMif h ev'a a«iaat*s pr o w ess aerrad kis ana, 
- It staadB as fix VI as Saowdoa.** 

Note 29, p. 179. — AkimaIs Suction. 

We are indebted to Sir Ererard Home for a description of 
that peculiar stmctore by iidiich seTeral species of animak 
are enabled to sustain their bodies in opposition to the foice 
of graTity . His first psiper upon this so^ect is publidied in 
the 106th volume of the Fhikwc^hical Transactions, in whicli 
he says, he was not aware that any animal, larger than the 
house-fly, was endowed by nature with such a power, so as 
to admit of examination, until Sir Joseph Banks mentioned 
that the lacerta gedn, a species of lizard, which is a native 
of the island of Java, comes out of an evening from the loofe 
of the houses, and walks down the smooth, hard, and 
polished ctmuun walls, in search the flies which settle 
npon them, and which are its natural food, and then rons 
op again to the roof of the house. Sir Joseph, while at 
Botavia, amused himself with catching this anirnal, by stand- 
ioe dose to the wall, at some distance from the lizard, widi 
a ung flattened pole, which being made suddenly to scnme 
the surface of tne wall^ knocked the animal down. He 
presented Sir Eyerard with a specimen weighing fire ounces 
aod three quarters, avoirdupois, which enabled him to asc^- 
tain the peculiar mechanism by which the feet of this animal 
can keep their hold of a smooth, hard, perpendicular wall, 
and carry up so large a weight as that of its body. 

The foot has five toes, at the end of each of which, ex- 
cept that of the thiimb, is a very sharp and much curved 
claw ; on the under surface of each toe are sixteen trans- 
verse slits, leading to so many cavities or pockets, the 
depth of which is nearly equal to the length of the slit that 
forms the orifice ; they all open forward, and the external 
edge of each opening is serrated, like the teeth of a small- 
toothed comb. The cavities, or pockets, are lined with a 
cuticle, and the serrated edges are also covered with it 
The structure just described is supplied with various mus- 
cles, whose action is to draw down the claw, open the 
orifices of the pockets, and tvxm ^o^t^ «ATra.<tfid edges 
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Upon the suriace on which the animal stands. Upon ex- 
amining attentively the under surface of the toes, wnen the 
pockets are closed, Sir Everard Home was struck with their 
resemblance to the surfaces of that portion of the Echineis 
remoroy or sucking fish, by which it attaches itself to the 
shark, or to the bottom of ships ; and it consequently sug- 
gestea the probability of obtaining, from an examination 
of this latter apparatus, much useiiil information which 
might be applicable to the subject of the lizard, more espe- 
cially as the parts of which it is composed are so m^ch 
larger^ and therefore more within the reach of anatomical 
ezammation. 

The surface on the top of the head of this fish, fitted for 
adhesion, is of an oval form, and bears a considerable pro- 

E'mtothe size of the whole animal; it is surrounded 
broad, loose, moveable edge^ capable of apf)l3ang itself 
ly to^the surrace on which it is placed , and it is evident 
that when the external edge is so applied, and the cartila^ 
ginous plates are raised up, the interstices must become so 
many vacua, and the serrated edge of each plate will keep 
a sufficient hold of the substance on which it rests to retain 
it in that position, assisted by the pressure of the surround- 
ing water, without a continuance of muscular exertion. 
It thus appears that the adhesion of the sticking fish is pro- 
duced by so many vacua being formed through an apparatus 
worked by the voluntary muscles of the animal and the 
pressure of the surrounding water. 

From the similarily of me mechanism of the under sur- 
face of the toes of the laceria gecko, there can be no doubt 
that the purpose to which it is applied is the same : but as 
in the one case the adhesion is to take place under water, 
and is to continue for longer periods, the means are more 
simple ; in the other, where the mechanism is to be em- 
ployed in air^ under greater disadvanta^^es with respect to 
gravity, and is to last for very short periods, and then im- 
mediately afterwards to be renewed, a more delicate struc- 
ture of parts, a greater proportional depth or cavities, and 
more complex muscular structure, become necessary. 

Having ascertained the principle on which an animal of 
so large a size as the laceria gecko is enabled to support 
itself in its progressive motion gainst gravity. Sir E. Home 
felt himself^ more competent to inquire into the mechanism 
by which the common fly is enabled, with so much facility, 
to support itself in still more disadvaata-g^^ous sitAiadoxL*, 
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In^he natural size the feet or the fly are so small, that 
nothing can be determined respecting them ; Keller ww 
the iirst person who made a drawing of the fly's foot in a 
highly magnified state, in which the concave surfieuses are 
visible, and which, no doubt, like those of the lizard aboTe 
described, are employed to form vacua, which enaUe the 
fly to move under such disadvantageous circumstaneea. 
Mr. Bauer, who has so greatly distmguished himself in 
microscopic researches, was judiciously enlisted into tiw 
service of Sir £. Home upon this occasion ; and he htt 
shown that this principle, on which progressive motion 
against gravity depends, is very extensivley employed by 
nature in the structure of the feet of insects ; and Sir £v«raid 
observes, that now this structure is known, it can be readily 
demonstrated by looking at the movement of the feet of 
any insect upon the inside of a glass tumbler, throng a 
common magnifying-glass : the dinerent suckers are readily 
seen separately to be pulled ofl* from the surfece of the 
glass, and reapplied to another part 

In consequence of the expeoition to the polar regiona, 
Sir £. Home was enabled to obtain and examine the foot 
of the walrus, in which he detected a resemblance in struc- 
ture to that of the fly; and it is not a little curious that 
two animals so difierent in size should have feet so similar 
in their use. In the fly, the parts require to be magnified 
' one hundred times to render the structure distincdy visible: 
and in the walrus the parts are so large, as to require being 
reduced four diameters, to bring them within the size, of a 
quarto page. 

Nor 18 progressive motion the only function in which Na- 
ture avails herself of the pressure of the atmosphere for die 
accomplishment of her purposes. The act of feeding is con- 
tinually efiiected in this manner. The operation of sucking 
is too familiar to require comment. It may not, perhq)s,be 
so generally known, that it is by the very same process that 
bees reach the fine dust and juices of hollow flowers, like 
the honeysuckle^ and some species of foxglove, which are 
too narrow to admit them. They fill up the mouth of the 
flower with their bodies, and suck out the air, or at least a 
large portion of it, by which the soft sides of the flower are 
made to collapse, and the juice and dust are squeezed to- 
wards the insect, as completely as if the hand had pressed 
It externally. It is by a similar process that the oyster is 
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enabled to close its shell so finnly ; for, if a hole be bored in 
it, it may be opened without the least difficulty. 

Note 30, p. 183. — Accidental DiscovSries. 

Those who are are not acquainted with the operations by 
which the mind is enabled to arrive at truth, are too apt to 
attribute to accident that which is the result of great intellec- 
tual labour and acuteness. Observation, analogy, and expe- 
riment are the three great stepping-stones by which the 
philosopher is enabled to ascend from darkness to light : it 
IS true that his foot may accidently be placed upon the first, 
bat his own efforts are required to complete the ascent. To 
the mass of mankind the preliminary step is obvious, and 
ihey at once conclude that the succeeding ones are equally 
easy and simple. In this view of the subject, it was by aca- 
dent that Sir Isaac Newton discovered the laws of gravitation, 
for his mind was directed to the investigation by the acci- 
dental fall of an apple from its tree it was by accident that 
Galileo discovered the isochronous movement of the pendu- 
lum, for it was suggested by the vibration of a chandelier : 
but now many persons might have witnessed the fall of an ^ 
apple, or the vibration of a chandelier, without arriving at 
smiilar truths ! It has been said that we are indebted for 
the important invention in the steam-engine, termed hand 
gear, by which its valves or cocks are worked by the ma- 
chine itself, to an idle boy of the name of Humphrey Potter, 
who, being employed to stop and open a valve, saw that he 
could save himself the trouble ot attending and watching it, 
by fixing a plug upon a part of the machme which came to 
the place at the proper tunes, in consequence of the general 
movement. If this anecdote be true, what does it prove ? 
That Humphrey Potter might be very idle, but that he was, 
at the same time, very ingenious. It was a contrivance, 
not the result of accident, but of acute observation and suc- 
cessful experiment. Agam, one %){ the most important im- 
provements, the condensation of steam by the injection of a 
shower of cold water directly into the cylinder^ was disco- 
vered by a leakage^ lettins in the water where it was never 
intended to penetrate. Glass is said to have been discovered 

S persons naving accidentally kindled a fire on the sandy 
ore with sea-weed, when the alkali from the ashes united 
with the silex of the sand ; aqd Pliny tells us that minium^ or 
red lead was first recognised , in coiiBeci^eTL<(^ oi^tei'^DaSw\s5?S«. 
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place at the Pksus at Athens, where some eenue, wfaidlihad 
been exposed to the fire, had been found conveited into a 
red substance. The metnod of purifying sugar with da^ is 
asserted to have been the result of accident; a hen having 
her feet dirty, had gone over a pot of sugar, and the ami 
under her tread was found whiter than elsewhere. The idiea 
of mezzotinto engraving is recorded as having struck PiiDoe 
Rupert while he was watching a soldier scouring a niflty 
breastplate. A thousand such fertile accidents might be 
enumerated, but sufficient has been said to combat a popu- 
lar but miscnievous error; and we are happy at findii^me 
same feeling expressed in a work which, m>m its extensiTe 
circulation, must prove highly useful in correcting it. ''Very 
few discoveries^'^ says the author, have been made by 
chance and by ignorant persons ; much fewer than is gene- 
rally supposed. They are generally made by perBons d 
competent knowledge, and who are m search of them. The 
improvement of the steam-engine by Watt resulted from the 
most learned investigation of mathematical, mechanical, and 
chemical truths. Arkwright devoted many jeaiSj five at 
least, to his invention of spinning-jennies. The new pro- 
cess of refining sugar, by which more money has been nude 
in a shorter time, ana with less risk and trouble, than was 
perhaps ever gained by an invention, was discovered by Mr. 
Howard, a most accomplished chemist, and it was the froit 
of a long course of experiments, in the progress of which, 
known philosophical principles were constantly applied, and 
one or two new principles ascertained." — Library cfUs^ 
Knowledge, 

Note 31, p. 185. — Weight of the superincumbent Oceah. 

If we include the pressure of the atmosphere, a body at 
the depth of 100 feet would sustain that of 60 pounds on the 
square inch; while one at 4000 feet, a depth by no means 
considerable, would be exposed to a pressure of about 1830 
pounds. We need not, therefore, feel surprised, that on the 
foundering of a ship at sea, though its timbers part, not a 
spar floats to the surface j for if the hull has simk to a great 
depth, all that is porous is penetrated with water or smatly 
compressed. Captain Scoresby states that when, by Sie en- 
tangling of the line of the harpoon, a boat was earned down 
with the whale, it required alter it was recovered two boats 
to keep it at the suriace. ^ix 3.YVeKc\i!i^\A& teeos^ds^ a me- 
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lanchol;^ anecdote, which may well be adduced in further 
illustration of our subject: — "After the invention of the div- 
ing-bell, and its success in sub-aqueous processes, it was 
considered highly desirable to devise some means of remain- 
ing for any lengm of time under water, and rising at plea- 
sure without any assistance. Some years ago an ingenious 
individual proposed a project by which this end was to be 
accomplished. It consisted in sinking the hull of a ship 
made quite water-tight, with the decks and sides strongly 
sapported by shores, and the only entry secured by a stout 
trapdoor, in such a manner, that by disengaging from within 
the weights employed to sink it, it might rise of itself to the 
surface. To render the trial more satisfactory, the projector 
himself made the first essay. It was agreed tnat he sliould 
sink in twenty fisithoms of water, and rise again without as- 
sistance at the expiration of twenty-four hours. According- 
ly, making all secure, and provided with the means of mak- 
ing signals to indicate his situation, this unhappy victim of 
his own ingenuity entered and was sunk. No signal was 
made^ and me time appointed elapsed. The pressure of the 
water at so great a depth had, no doubt, been completely 
under-estimated, and the sides of the vessel being at once 
crushed in, the unfortunate projector perished, before he 
could even make the signal consorted to indicate his dis- 
tress." 

Note 33, p. 195. — The Cause or Iridescence. 

If a soap-bubble be blown up, and set under a glass^ so 
that the motion of the air may not affect it, as the water glides 
down the sides and the top grows thinner, several colours 
will successively appear at the top, and spread themselves 
fipom thence in rings down the sides of the bubble, till 
they vanish in the same order in which they appearecl; at 
last a black spot apjpears at the top, and spreads till the bub- 
Ide bursts. Hence it follows that the colours of a body de- 
pend in some degree upon the thickness and density of the 

ricles that compose it ; and that, if the density be cnanged, 
colour will likewise be changed. That the production 
of colours depends upon the nature of the surfaces upon 
which light falls, is beautifully exemplified by the inde- 
scence of mother-of-pearl; and which Has been satisfactorily 
shown to depend upon a singular peculiarity in the structure 
of that substance. On its surface, which lo the \m9jea>\&tft4 
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eye, and even to the touch, appears to be finely polished, 1 
there are innumerable litde lines, or groocet^ in some pbces I 
as many as two or three thousand in the space of an inch, | 
which, lying parallel, regularly follow each other in all ibea 
windings: by the edges of wnich the rays of light are re< 
fleeted, and the continual change of colour arises from their 
continual bondings. Whatever doubts might have existed 
upon the subject, some late experiments of Dr. Brewster 
have dissipated them, by showing that the odours which 
play so beautifully on the surface of mother-of-peail, may 
be commimicated by pressure to sealing-wax and several 
other substances. The discovery of this fact was in some 
measure accidental; he had stuck a piece of mother-of-pearl 
on a cement made of rosin and bees -wax, and on separating 
this cement he found that it had acquired the property of ex- 
hibiting colours. Several persons who witnessea the efiect, 
concluded that it arose from the presence of a thin fihn of 
the mother-of-pearl, which might have scaled off and ad- 
hered to the wax: out such an explanation was at once re- 
futed, by plunging the wax in acid, which must have dis- 
solved tne mother-of-pearl, had any been present; but the 
acid had no effect, and the colours of the impression re- 
mained imimpairea. It is clear^ then, that it is the grooves, 
as Dr. Brewster conjectured, which occasion the iridescence 
in the mother-of-pearl^ as well as in the waxen impression. 
In consequence of this curious discovery, Mr. Barton suc- 
ceeded in producing the same appearance on ^ass, and on 
different melals. by simply cuttmg grooved Imes on their 
surface. These lines are so fine, that, without a microscope, 
they are scarcely visible, and the glass and the metal appear 
to retain their polish : yet they and the colours also may be 
communicated by an impression, like those from the mother- 
of-pearl, to the wax. In like manner, the varying and deli- 
cate hues exhibited by the wings of certain butterflies arise 
from the action of light upon the parallel and equidistant 
strios upon their surfaces. 

Note 34, p. 211. — Vegctable Barometers. 

The following are a few of those plants which indicate 
changes in the weather: — 

CfSckweed is an excellent barometer. When tiie flower 
expands fully, we are not to expect rain for several hours; 
^ould it continue in that c^te, lio tvolnt^ ^asiftn^ the 
^ummer'B day. When it baii couce^Xa iscoscadcQSA 
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the day 'is generally showery; but if it entirely shuts up, 
or reUs the white flower witn its green mantle, let the tra- 
reller take the hint and put on his great-coat. The dif- 
ferent species of tre/bU always contract their leayes at the 
uiproacn of a storm ; so certainly does this take place, that 
mese pbmts haye acquired the name of the kusbatidman's 
barometer. 

The tulip and seyeral of the compound yellow flowers 
also close before rain. There is, besides, a species of wood- 
sorrel; which doubles its leayes before storms and tempests. 
Tlie bauhiniaj or mountain ebony, cassia^ and sensitiye 
plants^ obeerye the same habit. 

^Note 35, p. 212. — Saint Swithin. 

The popular adage of Forty days^ rain after St. Swithin 
is a tradition which seems to haye deriyed its origin from 
the following circumstance. Swithin, who held the office 
of chancellor under two Anglo-Saxon kings, and was pre- 
ceptor to Alfred the Great, was also bishop of Winchester, 
ana died in 862. He desired that he might be buried in 
the open church-yard, and not in the chancel of the minster, 
as was usual with other bishops, and his request was com- 
plied with; but the monks, on his being canonised, con- 
sidering it disgraceful for the saint to lie in a public ceme- 
tery, resolved to remove the body into the choir, which was 
to nave been done with solemn procession on the 15th of 
July. It rained, however, so violently for forty days to- 
^mer at this season, that the design was abandoned. 
" Now without entering into the case of the bishop," says 
Mx. Howard, in his work on the Climate of London, " who 
was probably a man of sense, and wished to set the exam- - 
pie of a more wholesome, as well as a more humble, mode 
of resigning the perishable clay to the destructive elements, 
I may observe, that the fact of the hindrance of the cere- 
mony by the cause related is sufficiently authenticated by 
tra<]Ution ; and the tradition is so far valuable, as it proves 
that the summers in this southern part of our island were 
subject, a thousand years ago, to occasional heavy rains, 
in the same way as at present." Mr. Howard has shown, 
by a table, that the notion commonly entertained, on this 
subject, if put strictly to the test of expenence, at any one 
station, in Oiis part of the island, will be found fallacious; 
he; however^ very justly observes, that "the ojiniorLoC tha 
people oa subjeota connected vrim l^ato^^^v*^^ ^^isv- 
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monly founded, in some degree, on fact or expenence;*' 
and to do justice to the popular obsenration in questioa, be 
states that^ ^^in a majority of our summers, a showeiy 
period, which, with some latitude as to time and local d> 
cumstances, may be admitted to constitute daily rain for 
forty days, does come on about the time indicated by this 
tradution j not that any long space before is often so oiy as 
to mark distinctly its commencement." 

Note 36, p. 214.— .Thi Whaix. 
Did the whale know his own power, he would easfly de- 
stroy all the machinery which the art of man could derise 
for catching him ; it would be only necessanr for him to swim 
on the surface in a straight line in order to break the thickest 
rope ; but the fish, on being struck by the harpoon^ obeys a 
natural instinct, which, in this instance, betrays him to his 
death. Sir H. Davy, in his Salmonia, observes, that the 
whale, not having an air-bladder, can sink to the lowest 
depths of the ocean, and mis ta kin g the harpoon for the teeth 
of a sword-fish, or a shark, he instantly descends, this being 
his manner of freeing himself from these enemies, who can- 
not bear the pressure of a deep ocean ; and from ascending 
and descending in small space, he thus puts himself in the 
power of the whaler. — See Note 31. 

Note 37, p. 219. — Progressive Motion in Fishes; Boats 

IMPELLED BT FXDDUSQ, ROWING, &C. 

To render the subject to which this note refers farther in- 
telligible, we may show the means by 
Pig. 83. which a fish moves forward in the water. 

The accompanying diagram and demon- 
/l\ stration are from Dr. Roget's Bridge- 
j \ water Treatise. 
/ i '\ The tail is the principal instrument by 
A \ j / B which the progressive motion is efiecte(L 
Thus — suppose that the tail is inclined to 
the right j if, in this situation, the muscles 
of the left side^ tending to bring the tail in 
a right line with the body, are suddenly 
thrown into action, the resistance of the 
water, by reacting against the broad sur- 
^ face of the tail in the direction P R, per- 
' pendicularly to that surfece. will cause the 
muBCulai ac^doiL \o aa^ia ^V\j:ila body 
an impulse Vxv \!baX ^\x«fi^>iQiCL\ wcl^^^m^.- 
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direction C B, parallel to P R. This impulse is not destroyed 
hy the fegrther flexion of the tail towards the left side, be- 
cause the principal force exerted by the muscles has already 
been eipend^d m the motion from R to M, in bringing it to 
a straight line with the body • and the force which carries it 
on to L is much weaker, and therefore occasions a more 
feeble reaction. When the tail has arrived at the position 
L, indicated by the dotted outline, a similar action of the 
muscles on the right side will create a resistance and an im- 
pulse in the direction of K L, and a motion of the whole 
hodj in the same direction, C A. These impulses being 
repeated in quick succession the fish moves forward in the 
diagonal C D, intermediate between the direction of the two 
forces. 

Upon the same principle a boat is impelled by paddling * 
and the action of me rudder of a ship in turning tne vessel 
will be readily understood. In this latter case, however, 
there is an additional mechanical advantage; since the 
point round which the vessel turns is beyond 3ie middle and 
towards the prow, and hence the force applied at the extre- 
mity of the keel acts as by an arm of a lever. 



In appreciating the mechanical means by which a bird is 
enabled to direct its course, we must not omit to take into 



the centre of gravity of its body, so that the reaction of the 



The command possessed by insects, in directing and 
changing their course, seems more perfect even than that of 
birds. Many of them travel on their wings to immense dis- 
tances, and, considering their comparative size, they gene- 
rdly move through the air with greater velocity than that of 
birds. Bees have been known to fly great distances from 
their hive, in search of food ; and the silk-worm moth has 
travelled more than a hundred miles in a very short space of 
time. Many of our readers have, no doubt, noticed with 
surprise the apparent facility with which gnats have accom- 
panied them, gdtfiough they may have been advancing on 
norseback at a fuU gallop : and the author during the last 
summer has been forcibly struck with, tlhft m«M\«^ Ssv^rVs^^ 
^ies and other insects have kept upmtk «^x«^^^i <^«s:^sas^^^ 



Note 38, p. 219. — Flight of Birds. 




of changing the position of 



Note 39, 219. — Flight of Insects. 
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■111 mUf Ir ffjinir n lail rf ihr Trhirlm. ihinnrh ^ 
hsd been M. peiiKt icsL S e ng fpeeiet poaseaB a icmA* 
aUe pover oc pfMwng i iiejmMJiCft m the air. and howma^in 
m lenetb of uoe orrr the ome spoc withum fdlmg ornaa^ 
a d i aacitt g or ictreating: ^e Dwrngtm^ afibrds a itnlDDg 
dample of ihief ttct. 

Note 40. p. 220. — Obuqcitt or the Wiscai or Ban. 

In coDsequenee ot the manner in which the wmgs ire 
affixed u»:he srapolc tfaey gire a stroke to the air in m diroe- 
tion bothdownvaud« and backwards: 90 that while the fctma 
aopports the bird, the latter impels it fnward. It is eaDoas 
to DOtire that the desiee of this obliqmtr raries in difieieot 
birds, and is erideatfr adapted to their babits: thns^ iai in- 
stance, birds of pier hare a great obiiqaity of wing, idiich 
better enables them to porsne their rictims in a horizontal 
eoorse; while those biios ^vdiich soar to a considerable ele- 
▼atioo. in a nearly rertical direction, as the Larij hare 
scarcelr any obliquity of wing, but strike directly down- 
wards/ 



Note 41, p. 221. — A Mechaxicai. Pbopositios. 

This fact may be demonstrated by conrerting the triang^ 
into a parallelogram, of which one of the sides of the trian- 
gle will become its diagonal : the other two sides will, of 
course; represent two forces equivalent to snch diagonal, 
which, acting in opposition to it, must produce a balance. 

Note 42, p. 223. — Kite Messengers. 

The curious experiments of Mr. Faraday upon the opti- 
cal effects produced by the revolutions of different wheels, 
might be exhibited by arrangements adjusted as messengers. 

Note 43, p. 226. — Winds and Storms. 

The sea and land breezes which occur in the islands of 
the torrid zone very strikingly illustrate the position laid 
down in the text, and afford a good explanation of the man- 
ner in which winds may be occasioned by a change of tern- 

Sernture in the air. In these, during the hottest part of the 
iiy, the wind sets in from all quarters, and appears to be 
blowing towards the centre of the island, while m the night 
ft almtifgOH its direction, and Uo^n^ ixom ^ ^tAxa of 3ie 
*^tul towardB the sea} Cot mcexhe wxxi^aTvj^'^xQAstfs^^TBai^ 
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more heat by their reflection from land than they do from 
water, that portion of air which is over the land will soon 
become heated, and will ascend; a rarefaction and diminu- 
tion of the quantity of air over ihe central part of the land 
will be thus occasioned, which must be supplied from the 
sides; but, as the land cools again during the night, that 

En of air which had been previously heaped up will 
to descend, and by spreading and equalizing itself 
^►reduce a breeze blowing from the centre. 
The trade-windSj so called from the advantage which their 
certainty affords to trading vessels, are another example of 
the same kind; they are generally stated to blow from east 
to west over the equator, and are occasioned by the rarefac- 
tion of the air by the sun's heat, and the motion of the earth 
from west to east. While writing the present note, we have 
seen an essay upon the subject by Captain Basil Hall, pub- 
lished in an appendix to Mr. Daniell^s admirable work on 
Meteorology: the perusal of this paper has induced us to 
cancel what we ha!d written, and to refer the reader to the 
essay itself; for it is quite impossible to do justice to the 
views it entertains, in the liinited space necessarily pre- 
scribed to us in this note. 

On the coast of Guinea, the wind always sets in upon the 
land, blowing westerly instead of easterly ; this exception 
arises from fie deserts of Africa, which lie near the equator, 
and being a very sandy soil^ reflect a great degree of heat 
into the air above them, which being thus rendered lighter 
than that which is over the sea, the wind continually rushes 
in upon the land to restore the equilibrium. 

Among the irregular winds, or those which are not con- 
stant, but accidental, may be noticed the whirlwind^ the har- 
mattanj and the sirocco. The first of these is occasioned by 
the meeting of two or more currents of wind from opposite 
directions, and which can only be occasioned by some tem- 
porary but violent disturbance of equilibrium. The harmat- 
tdn is met with on the western coast of Africa, and is gene- 
rally attended bv great heat and fog; it appears to be occa- 
sioned by a conflict between the heated sands of Africa, and 
the regular direction of the trade-winds over that continent, 
and, by disturbing their progress, it is frequently the fore- 
runner of a hurricane in the West Indies. Ihe sirocco occurs 
in Egypt, the Mediterranean, and in Greece, and is chiefly 
characterised by its unhealthy qualities. The air, by pass- 
ing over the heated sands of Egypt, becomes so dried and 
rareded ae to be scarcely fit for xespiraVioti, «xi^^\i«vsi%'^sss»» 
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Srepared, it absorbs so much humidity on paasiiig the Me- 
iterranean as to form a suffoeatiiig and op|»essiYe kind of 

^Ir. Daniell observes, that the currents of a heated loom 
in some measure exemplify the great currents of the atmo- 
sphere. If the door be opened, the flame of a candle held 
to the upper part will show, by its inclination, a current 
flowing outwards ; but, if held near the floor, it will be 
directed inwards. If the door be closed sudd^y from 
without, it moves with the in-coming current, and against 
the out-going, and a condensation of air takes place in the 
room ; which is proved by the rattling of the windows, and 
the bursting open of any door in the room, if slightly closed. 
If the door close from within, it moves against the in-coming 
current, and with the out-going, and a rarefaction of the aii 
in the room takes place ; which is evidenced by the rattling 
of the windows, and the bursting open of another do<»r in 
the contrary direction. 

Meteorology has been long considered the least perfect 
branch of natural knowledge ; so apparently capricious and 
irregular are its phenomena, that philosophers had ahnost 
abandoned the iaea of bringing them under the operation of 
any general laws. Brighter lights are, however, now dawn- 
ing upon us. Mr. Whewell, in his Bridge water Treatise, 
has explained the manner in which the various currents of 
the atmosphere maintain a necessary balance in the distri- 
bution of neat and moisture around tne globe, and has thus 
reduced to order and design pheuomeiia which have hitherto 
been regarded as unconnected and fortuitous. Lieut. Col. 
Reid, by his late happy investigation of the law of storms, 
will; no doubt, lead us into a novel path of the most im- 
poitant discoveries. He has satisfactorily proved, by a mass 
of evidence derived from numerous log-books, tnat storms 
obey fixed laws. His attention was ardendy directed to 
the subject by having been at Barbadoes immediately after 
the great hurricane of 1831, which in the short space of 
seven hours killed upwards of 1400 persons on that island 
alone. The discoveries of Col. Reid may be thus Iwiefly 
stated : — That hurricanes are whirlwinds of great diameter^ 
always revolving according to an invariable law, viz. from 
light to left ([supposing yourself standing in the centre), or 
111 the opposite way to the hands of a watch, in the northern 
hemisphere, and m a contrary direction in southem lati- 
tudes; at the same time they have a^io^^^eaNei modon in 
^ curved hnOj aud as they aUdYanc© mevt •k^^-m. 



APPENDIX. 



417 



to enlarge and their violence to diminish; it has been also 
found that in the centre of the vortex there is a lull, or calm. 
Col. Reid observes that the simplest mode of illustrating the 
subject is to cut out concentric circles; so as to represent 
progressive whirlwinds, bv moving which over any tract Uie 
veering of the wind will oe easily understood. Tlie reader 
may form a more familiar idea by causing the water to 
circulate in a basin, which will represent the violent circular 
motion of the storm-wind, with a calm in the centre of the 
vortex. Suppose this to be also moving onward at a rate 
of about seven miles an hour, and he will have a correct 
notion of the subject. Since the storms expand in size and 
diminish in force as they proceed towards the poles, and the 
meridians at the same time approach each other, gales 
become huddled together ; and hence, smparently the true 
cause of the very complicated nature of the winds in our 
latitude. Observations would also appear to render it pro- 
bable that there exists an accordance of the force of storms 
with the law of magnetic intensity ; for example, it is at its 
minimum at St. Helena, where storms never occur ; on the 
contrary, the lines of greatest intensity seem to correspond 
with the latitudes of t3rphoons and hurricanes. To what im- 



lead us! 

The practical importance of the foregoing facts must be 
obvious : to use the expression of Sir Johh Herschel, " they 
will teach seamen how to steer their ships, and save thou- 
sands of lives. They will thus leam on which side to lay-to 
a ship in a storm, for, by watching the veering of the wmd, 
they will ascertain the direction in which it is falling : if 
violent, and the changes sudden, the ship will probably be 
near the centre of the vortex j whereas if the wind blows a 
great length of time from the same point, and the changes 
are gradual, it may reasonably be supposed the ship is near 
the extremity of it. The barometer also becomes a very 
important instrument upon these occasions ; the rapid rota- 
tory motion of a column of the atmosphere necessarily occa- 
sions its fall, and this fall is always greatest at the centre of 
the storm. When it begins to rise, the centre has passed, 
and when the wind has sufficiently abated to enable a ship 
to make sail, she may then bear away with safety ; but near 
the middle of the hurricane, before the barometer begins to 
rise, all square-sail must be dangerous. 




pursuit of this inquiry 
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Note 44,' p. 232. — Anclent Archsrt. 1 

We are reminded, upon this occasion, of part of a I 

stanza in the well known ballad of Cheyy Chace, where I 

an English archer aimed his arrow at Sir Hugh VbxA' I 

gomery : — 1 

" The gref goo»9 wing that wa« thereon, | 

In hii bearte'B blood was wett.** | 

The more ancient ballad, however, reads stKme-fealkn, 
In the " Greste of Rob3m Hode," among Mr. Garrick's old 
plays, in the Museum, the arrows of the oudaw and his 
companions are particularly described: — 

** With them they had an hundred bowes. 

The strings were well ydight; 
An hundred shefe of arrows good, 

With hedes burnished full bryght ; 
And every arrowe an ell longe. 

With peac^teke well ydight. 
And rocked they were with white silk ; 

It was a semely sight.*' 

And Chaucer, in the description of the squyer's yeoman, 
says: — 

** And he was clad in cote and hode of greene; 
A sheafe of ptaucke arrows bryght and ibene, 
Under his bell be bare full thrifte!y. 
Well coude he dresM his tackle yemanly : 
His arrowes drouped not with fetbers lowe. 
And in his hand he bare a mighty bowe." 

ProL to CanL Tola* 

In order to show the dandyism displayed by the archers 
of former times, it may be stated, mat, in tne wardrobe 
accounts of the 28 Edw. I. p. 359, is a cnarge for verdigris 
to stain the feathers of the arrows green. A wardrobe 
account of the 4 Edw. II. furnishes an entry for peacock 
arrows, " Pro duodecira fiecchiis cum pennis de pavone 
emptis pro rege de 12 den." 

As this note has some connexion with the shuttlecock, 
as well as the arrow, we may take this opportunity of in- 
troducing a passage, which was accidentally omitted in 
the text ; it refers to the method of playing this game at 
Turon, in Cochin China; and which is described by a tra- 
veller as follows: — Instead of using a battledoor, as is the 
custom in England, the players stood seven or eight in a 
circle ; and aner running a short race, and springing from 
the floor, they met the descending shutdecock with the 
^le of the foot, and drove il \xp Vv&l iw» high in 
^ air. The game waa kepi \ip NvSh. ^s^^^x^^ 
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leldom did the players miss their stroke, or give it a wrong 
lirection. The shuttlecock was made of a piece of dried 
Qaa. rolled round, and bound with strings. Into this skin 
B^ere inserted three feathers, spreading out at top, but so 
lear to each other, where they were stuck into the skin, as 
x> pass through the holes little more than a quarter of an 
incn square, which were always made in me centre of 
Cioohin copper coins. We.made one or two awkward at- 
tempts at the game, not only to our own confusion, but 
DOiuch to the amusement of the natives. It must, however, 
be remembered, that, amongst these ingenious people, the 
feet assist as auxiliaries to the hands, in the exercise of 
many trades, particularly that of boat-building." 

Note, 45, p. 247. — Sound Conveyed by Soud Bodies. 

A beautiful experiment was lately instituted at Paris, to 
illustrate this fact, by Biot. At the extremity of a cylin- 
drical tube, upwards of 3000 feet in length, a ring of metal 
was placedj of the same diameter as the aperture of the 
tube j and m the centre of this ring, in the mouth of the 
tube, was suspended a clock-bell and hammer. The ham- 
mer was made to strike the ring and the bell at the same 
instant, so that the sound of the ring would be transmitted 
to the remote end of the tube through the conducting power 
of the matter of the tube itself; while the sound of the bell 
would be transmitted through the medium of the air in- 
cluded within the tube. The ear being then placed at the 
remote end of the tube, the sound of the ring, transmitted 

ithe metal of the tube, was first distinctiy neard ; and, 
>r a short interval haa elapsed, the sound of the bell, 
transmitted by the air in the tube, was heard. The result 
of several experiments was, that the metal of the tube con- 
ducted the sound with about ten and a half times the velocity 
with which it was conducted by the air ; that is, at the rate 
of about 11,865 feet per second. 

Note 46, p. 561.— Expressive Music. 

The biographer of Josquin des Prez. the celebrated musi- 
cian, and maestro di capeUa to Louis XII. King of France, 
relates an anecdote which may be here told in connexion 
with the present subject. When Josquin was first admitted 
ittto the service of the French monarch, he had been prom- 
ised a hene&ce by his Majesty ; but this ?tmc©^ ^iWi\s»S73 
bis usual habits, tor he was in general \)OliIb.\\JfiX 
yjgot the promise he had made^ w^en ioftoja£flv^«SX<^ki 
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fering great inconvenience from the shortness of his Majesty^ 1 
memory, ventured by the following expedient to remind fam I 
publicly of his promise without giving offence. He had 1 
Deen commanded to compose a motet for the Chapel Bovil) I 
on which occasion he selected part of ^e 119th PBabn, I 
" Memor esto verbi tui servo tuo'' — " Oh think of % tervuL 1 
as concerning thy wordj" which he set in so supplicatling m I 
exquisite a manner, that it was universally aiunired, putio- 
ularly by the King, who was not only touched by the music, 
but telt the words so effectuall}^, that he soon afterwards 
granted his petition, by conferring on him the prtHmsed 
preferment. For wmch act of justice and munificence, J» ^ 
quin, with equal felicity, composed as a hymn of gratitude 
another part of the same Psalm^ — Bonitatem ficM am 
servo tuOj Domine^^ — Lordj thou hast dealt gradou^ vitl 
thy tervantJ^ 

Josquin , among musicians, was the giant of his time^ and 
seems to nave arrived at universal monarchy and donunion 
over the affections and passions of the musical part of man- 
kind ; indeed, his compositions were as well known and as 
much practised throu^out Europe at the beginning of the 
sixteenth century, as those of Handel were in Europe sixty 
years ago. 

Note 47, p. 266. — Imaginary Forms, or Chance-Resem- 
blances. 

The following case, quoted by Sir David Brewster, in his 
work on " Natiual Magic," from the life of Peter Heaman, 
a Swede, who was executed for piracy and murder at Leith 
in 1822, will afford a very curious example of the influence 
of the imagination in creating distinct forms out of an 
irregularly shaded surface. "One remarkable thing was, 
one da)r as we mended a sail, it being a very thin one, after 
laying it upon deck in folds^ I took the tar-brush and tarred 
it over in the places which I thought needed to be strength- 
ened. But when we hoisted it up, I was astonished to see 
that the tar I had put upon it represented a gaUows and a 
man under it without a head. The head was Ijring beside 
him. He was complete, body, thighs, legs, arms, and in 
every shape like a man. Now. I oftentimes made remarks 
upon it. and repeated them to tne others. I always said to 
tiiem all, * You may depend upon it that something will 
happen.' 1 afterwards took down the sail on a calm day, 
^wed a piece of canvass ovei iCfc^a \o 
I not bear to have it always \»ioi© my «y«^i'» 
curiom effect of cbaaoe T©Bom\>^aslc«^w^^8«!c^^ 
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remarked by Leonardo da Vinci in the moss and stains on 
old ^ones. And.^ in our own times^ Ibis faculty of the im* 
aainatioa has not un&eqnenlly been enlieted into the service 
01 file fortune-teller for purposes of fraud ajid imposition. 
The following story is related on credible testimony. A 
British office iu expectation of promotion , and of being 
united to a lady in marriage^ sought a ^psy fortune-teller* 
The florcereasj no doubt, b^ made herself well-acquainted 
with these circumstances. On entering the room, she ordered 
a large glass of spring- water, into wliieh sbe poured the 
white of a newly-laid egg. After ehaking the mixture for 
same time, she bo far succeeded as to induce the credulous 
observer to declare that lie saw most distincUy the ima^e of 
the ship in which he was to hoist his flagj the church in 
which he was to be married ^ and his bride going with him 
into the church. — (The Gipsies' AdvocaU^ by J. Crabb.) In 
certain cases the chance resemblance is so striking, as to 
require little or no aid from the imagination to complete the 
figure. A young friend of the autliorj wli% lately made a 
pedestrian tour tEtrough Wales^ has furnished him with the 
accompanying faithful portrait of a rocky prominencej which 
may be sien at the back of Snowdouj oji the road from 
Beddgelert to Caernarvon. 

Fig 84. 



Note 48 J p. 267. — Faiht Rings. 
Dr. Wollastottj in a paper published in the ^ Philosophical 
Tran saclion s/(1807^p. 133,) relates some intST^e^^v^^ 
vadons he ma.de on the progressive ckaTV^^eft tii fes'?^ vts^'^^ 
and which saMactorily explain theii ang?ii.. 
thai some species of fungi were aliTT^^^ vo\»% toffl^Sk^ 



exterior margin of the dark ring of grass if examined at \he 1 
proper season. The positioa of the hingi led him to believe, 
that progressive increase from a central point was the pro- 
bable mode of formation of the ring j and he thought it 
likely that the soil which had once contributed to tlie sup- 
port ot fungi, might be so exhausted as to b<5 rendered inca- 
pable of producing a second crop. The defect of nutriment 
on one side would occasion the new roots to extend them- 
selves flolely in the opposite direction j and would cause the 
circle of fixnm continually to proceodj by annual enlarge- 
ment, from me centre' outwards. The luxuriance of 3ie 
grass follows as a natural consequeneej as the sod of an in- 
terior circle is enriched by the decayed roots of fungi of the 
eucceeding year's growth. Daring the growth of fungi^ they 
so entirely absorb all nutriment from the &od beneath^ that 
the herbage is often for a while destroy edj and a ring ap- 
pears bare of grass^ surrounding the dark ring ; bnt, after the 
nmgi have ceased to appear^ the soU where tfieyhad grown 
becomes darkar^ and the grass soon vegetates a^jn 'mih 
pectdiar vigour. Dr. WoUaston had many opportuiuties of 
remarking, that, when two circles interfere T,vitn each other's 
progress^ tney ao not cross each otherj but are Invariably 
obhterated between the points of contact. The exhaustion 
occasioned by each obstmciij the progress of the other^ and 
both are sturved; a circumstance which affords a strong con- 
finuation of the above theory. 

Note 49j p. 271, — Resonance. 

In order to comprehend the nature of reciprocated vibreUimj 
or resotmjice^ let the reader keep in his remembrance the 
analogy between musical vibratioaj and the oscillation of the 
penduiumj as explained at p. 259, Jf he well understandg 
the phenomena of the latter, he wiU readily comprehend 
those of the former. Galdeo observed tliat a heavy pendu- 
lum might he put in motion by the least breath of the mouth, 
provideti the blasts icere ojtm repeat ed^ and made to keep lime 
exactly ti;iih the vibraimis of thepeitdi'lum : fi-om the same sym- 
pathetic communication of vibrations will two pendulum 
clocks 11k ed to the same wall, or two watches lying upon 
the same table^ take the same rate of going, though they 
vrould not agree with one another if placed in separate 
apartments. Mr. Eliicot indeed observed that the pendulum 
oi one clock was even able to elo^ Ikat of the other; and 
that the stopped pendulum, aixei ac^ti^Ti Sl\To.fe.^^^?k\%- 
sume its yiDiatiori&j and in txixa ^ftss^ ^T^ssraiassasi ^ 
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Other. We have here a correct explanation of the pheno- 
mena of Resonance; for the undulations excited by a yibra- 
tory body are themselves capable of putting in motion all 
bodies whose j>ulses are comcident with meir own. and 
consequently with those of the primitive sounding Dody j 
hence the vibrations of a stringy when another; tuned in imi- 
8on with it, is made to vibrate. 

Upon the same principle does the resonance, or recipro- 
cated vibrations of columns of air, depend. We are much 
indebted to Mr. Wheatstone for our knowledge of this 
branch of acoustics : he has shown that if a tuning-fork 
or a bell be sounded before a tube inclosing a column of 
air of the necessary length, the original sound will be aug- 
mented by the rich resonance of that air; and that the 
sounds of tuning-forks, if held before the cavity of the 
mouth, may be reciprocated most intensely by adjusting 
the alterable volume of air contained within it to the pitcn 
of the instrument; by placing, for instance, the tongue, 
&c. in the position for the nasal continuous sound of ng 
Cm song), and then altering the aperture of the lips, untu 
tne loudest sound was obtained, he readily accomplished 
his object. 

If two vibrating tuning-forks^ differing in pitch, be held 
over a closed tube, fumiwied with a moveable piston, either 
sound may be made to predominate, by so altering the* 
piston as to obtain the exact column of air which wHl re- 
ciprocate the required sound. The same result may be 
obtained by selecting two bottles (which may be tuned 
with water) each corresponding to the sound oi a different 
tuning-fork; on bringing both tuning-forks to the mouth 
of each bottle alternately, that sound only will be heard, 
in each case, which is reciprocated by the unisonant bot- 
tle; or, in other words, by that bottle which contains a 
column of air susceptible of vibrating in unison with the 
fork. 

Among the Javanese instruments brought to England by 
the late Sir Stamford Raffles, there is one called the gender, 
in which the resonances of columns of air are employed to 
augment^ we might almost say to render audible, the sounds 
of vibratmg metallic plates. Under each of these plates b 

gaced an upright bsunboo, containing a colimm of air of 
e proper len^ to reciprocate the lowest sound of such 
plate. If the aperture of the bamboo be covered with 
pasteboard^ and its corresponding plate \>q ^XxviOl^ ^tsqss^- 
her of acute sounds only (depending aa ^tiB movft Tsassiar 
fooB eab^yimons of the plate) -wmw \k»«i:dL\ \sv&>^^ 



4S4 APPENDIX. 

moTing the pasteboard, an additional deep rich Um u 
produced by the resonance of the column of air within the 
tube. 

It is only by a knowledge of this principle that tbe 
theory of the uuimbarde; or Jew's harp, can be well un- 
derstood. 

Note 50, p. 271.— The Jew's Harp. 

The Memoirs of Madame de Grenlis first made known 
the astonishing powers of a poor German soldier on ^ 
Jew's harp. Tnis musician was in the service of Fredrick 
the Great, and finding himself one night on duty under 
the windows of the kinjg, played the Jew's harp with so 
much skill, that Frederick, wno was a great amateur of 
music, thought he heard a distinct orc&stra. Surprised 
on learning that such an affect could be produced by a | 
single man with two Jew's harps, he order^ him into hia 
presence; the soldier refused, alleging that he could only 
De relieved by his colonel ; and that, if he obeyed, the 
king would punish him the next day for having miled to 
do Ms duty. Being presented the following morning to 
Frederick, he was heard with admiration^ and received his 
discharge and fifty dollars. This artist, whose name 
Madame de Genlis does not mention, is called Koch; he 
has not any knowledge of music, but owes his success 
entirely to a natural taste. He has made his fortune by 
travellmg about, and performing in public and private; 
and is now living retired at Vienna, at the advanced age 
of more than ei^ty years. He used two Jew's harps at 
once, in the same manner as the peasants of the Tyrol: 
and produced, without doubt, the harmony of two notes 
struck at the same moment, which was considered by the 
musically-curious as somewhat extraordinary, when the 
limited powers of the instrument were remembered. It 
was Koch's custom to require that all the lights should 
be extinguished, in order that the illusion produced by his 
pla3ring might be increased. 

It was reserved, however, for Mr. Eulenstein to acquire a 
musical reputation from the Jew's harp. After ten years of 
dose application and study, this young artist has attained a 
perfect mastery over this untractable instrument. In giving 
some account of the Jew's harp, considered as a medium for 
musical sounds, we shall only present the result of his dis- 
ooveries. This little instrvmieiiX \»kexL iYCk!^^^^es what- 
ever grave sound youmay w\Bh.v> ^ioAxM»,%&^\kwr^^^fi|^ 
or an octave. If the grave tonic ^ tvoxV^«l^ vx^'^s^.w 
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Jew's haip, it must be attributed not to the defectiveness of 
the instrument, but to the player. In examining this result, 
you cannot help remarking the order and unity established 
by nature in harmonical bodies, which places music in the 
rank of exact sciences. The Jew's harp has three different 
tones; the bass tones of the first octave bear some resem- 
blance to those of the flute and clarionet ; those of the mid- 
dle and high to the vox humana of some organs ; lastly, the 
hannonical sounds are exactljr like those of the harmonica. 
It is conceived that this diversity of tones affords already a 
great variety in the execution, wJiich is always looked upon 
as being feeble and trifling, on account of the smallness of 
the instrument. It was not thought possible to derive much 

£asure from any attempt which could be made to conquer 
difficulties of so limited an instrument ,* because, in the 
extent of these octaves, there were a number of spaces 
whkh could not be filled up by the talent of the player; 
besides, the most simple modulation became impossible^ 
Mr. Eulenstein has remedied that inconvenience, by join- 
ing sixteen Jew's harps, which he tunes by placing smaller 
or greater quantities of sealing-wax at the extremity of the 
tongue. Each harp then sounds one of the notes of the 
^onut, diatonic or chromatic ; and the performer can fill all 
tiie intervals, and pass all the tones, by changing the haip. 
That these mutations may not interrui>t the measure, one 
harp must always be kept in advance, in the same manner 
as a good reader advances the eye, not upon the word 
which he pronounces, but upon that which follows. 

Note 51, p. 284. — Ysrbal Telegraph. 

This project has lately been revived ; in a number of the 
'Revue Encyclopedique' there is a proposal to communicate 
verbal intelligence, in a few moments, to vast distances ; and 
this not by symbols, as in the Telegraph, but in distinct arti- 
crdate sounds uttered by ihe human voice. The plan is said 
to have originated with an Englishman, Mr. Dick, according 
to whose experiments the human voice may be made intel- 
ligible at the distance of twenty-five or thirty miles. It has 
been stated, in Note 45, that the celebrated Biot had ascer- 
tained that sound travels more than ten times quicker when 
transmitted by solid bodies, or through tubes, than when it 
passes through the open air ; at the distance of more than 
naif a mile the low voice of a man 'waa ^^!ijQa;y;:^!L^ \^<«s^ 
Father Kiiober relates in some oi bift -woikB^ ^C&aX *^>a^ 
19* 
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botireTS employed in tha subteiranean aqueducts of Rome 
heard each other al the distance of seYeral miJeg. 

Note 52, p. 284.^ — Electrical Telegkaph. 

"It has often occmred to the author of Iheee pages^ durinft 
hifl reveries^ that the means of conveying intelJigence with 
immense rapidity may be hereafter invented by the Eieclri- 
eian. Should a system of railways be established through- 
oul the country^ it might lead to some expedient by which 
such a desideratum could be accomplished through the me- 
dium of electrical discharges. Upon this subject w© have 
aocidentally fallen upon a cuiious notice in Arthur Young^s 
Travels in France (vol. i. p. 65) : — ^ M. Lomond has made 
& very curious disscoveiy m electricity : you write two or 
three words on a paper jlie takes it witn him into his room 
and there turns a machine inclosed in a cylindrical case, at 
the top of which is an electrometer of pith-balls ; by means 
of a wire J a connexion is made with a similar cylinder and 
electrometer in a distant apartment, and his vsdfej by r©^ 
marking the correspondmg motions oi the bahs^ writes down 
the words they indicate ; from which it appears that he has 
formed an Alphabet of Moiion. As the length of the conduct- 
ing wire makes no difference in the effect j a correspoudence 
might be carried on at any distance ^ ae^ for example j within 
or without a besieged town j or for purposes much more in- 
teresting and useful, >^Txatever flie uses may be^ the in- 
vention is beauLifuL' 

I have reprinted this note^ without any alteration, as it ap- 
peared in the earlier edition of this work, long before the sub- 

iect had attracted any notice^ or indeed before any railroad 
lad been completed. The anticipation which I thus ex- 
pressed has been fully realised ; but what shall we say of 
the instrument described by Famianus Strada^ the elegant 
Jesuitj in his rhetorical prolusions; which instrument resem- 
bles in every respect j mth the exc^km of the(^nducHngmres^ 
the Electrical Telegraph of Mr. Wheatstone at this time in 
use on several raiCoads. The necessity of wires, as a ma- 
terial medium of communication^ was considered umieces- 
Bary^ from a belief that the magnets would sympathise with 
eacli other^ whatever might be the intervening distance. 
The following are the observations of Sir T. Brovrne in hie 
^Vulgar Errors,^ on thia very curious subject: — *^The con- 
eeit is excellent j and if the cfEect would lollow^ somewhat 
diriiw^ whereby we migbi ec^mimmk.'e&B %^\?:lts. and 
f confer with Menippua in Ih© M,oott, ka^i.>!s^i^\'^;i;^ft\^Tx5ipA 
^om the sympathy of two uee^e^ xo^Ve^Vt^o. ^saoisi 
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loadstone, and placed in the centre of two circles, or rings, 
with letters described around them, one friend keeping one, 
and another friend the other, and agreeing upon an hour 
wherein they will communicate ; for then, saith tradition, at 
what distance of place soever, when one needle shall be re- 
moved unto any letter, the otner by a wonderful sympathy 
will move unto the same. But, herein, I confess my e3cpen- 
ence can find no truth j for having expressly framed two circles 
of wood, and according to the number of the Latin letters 
divided each into twenty-three parts, placing therein two 
needles composed of the same steel, touched with the same 
loadstone, and at the same point, — of these two needles, 
whenever 1 removed the one, although but at the distance 
of half a span, the other would stand like Hercules' pillars.'^ 
Having demonstrated, experimentally, the fallacy and utter 
£BLilure of the scheme, he concludes with a very candid and 
rational apology : — " Now this magical conceit, how strange 
soever, might have some original in reason ; for men, ob- 
serving no solid whatever did interrupt the action of the 
magnet, might be induced to believe no distance w;ouid ter- 
minate the same." 

Note 63, p. 327. — Carrier Pigeons. 

The carrier is a variety of the common domestic pigeon, 
and which, from the superior attachment that it shows to its 
native place, is employed in many countries as the most ex- 
peditious courier. The letters are tied under its wing, it is 
let loose, and in a venr short space returns to the home it 
was brought from, witn its advices. This practice was much 
in vogue m the East ; and at Scanderoon, till of late years, 
it was used on the arrival of a ship, to give the merchants at 
Aleppo a more expeditious notice than could be done by 
any other means. In our own country^ these aerial messen- 
gers have been employed for a very smgular purpose, hav- 
ing been let loose at Tybum at the moment the fatal cart 
was drawn away , to notify to distant friends the departure 
of the unhappy criminal. 

In the East, the use of these birds seems to have been 
greatly improved, by having, if we may use the expression, 
relays of them ready to spread intelligence to all parts of the 
country; thus it is stated by Ariosto (Canto 15), that the 
governor of Damiata circulated the news of the death of Or- 
rilo. ' ^ As soon as the commandant of Damiata heard that Or- 
Jllo was dead, be let loose a pigeon, undei -wvsi^^^Xsa^ 
tied a letter. This fled to Cauo, noxa -wYkftXtfi© ^ 



despatched to mnother plaoe^ as is nsoal ; BOthat.iniTerrfcv 
horn, all Egypt was acquainted with the deadi of (kHoP 

Bat the simple use of mem was kaown in Teiy eadrttmo. 
Anacreon tells us TOde ix.) that he oooreyed his hidet-donx 
to Bathyllus by a dore. 

Taurosthenes also, by means of a pigeon he had decked 
with purple, sent advice to his fioher. who lired in the id« 
of ^Bgina, of his rictory in the Olympic games, on the Teiy 
day he had obtained it* And, at the siege of Modena. ffir- 
tins without, and Brutus within the walls, kept, by the help 
- bf pigeons, a constant correspondence; baffling every strata- 
nem of the besieger, Antony, to intercept their couriers, h ' 
me times of the crusades^ tnere are manjr more instances 
of these birds of peace bein^ employed in the service of 
war: Joinvilie relates one during the crusade of Saint LonUj 
and Tasso another during the siege of JemsalenL.— Pemumf i 
British Zoology, 

The Dutch variety is the most valuable; a pair of the 
best kind being worth from five to eight pounds. It is 
lighter than the English pigeon, and ffies neatdy as fiist 
again. It proceeds at the rate of 60 miles an hour, and 
has been known to complete a joumey of 800 miles'; but 
this, it is presumed, is not contmuous, but assisted by oc- 
casional rest. The bird learns but one lesson; it may 
carry from Antwerp to London, or to any other place, but 
it will only pass between two such places. It evidently 
travels by sight; when tossed, it circles, then rises in a 
•pirol, observes its route and darts off. It will not fly at 
night J and. should . the day be foggy, it is delayed, and 
•ometimes lost. 

Note 54, p. 329. — Origin of Popular Ceremonies. 
The soothsayers attributed many mystic properties to 
the coral ; and it was believed to be capable of giving pro- 
tection against the influence of Evil Eyes : it was even sup- 
nosod tliat coral would drive away devils and evil spirits; 
nenot^ arose the custom of wearing amulets composed of it 
an>und the neck, and of making crowns of it. Pliny aiid 
DioiK»ori(lo8 are very loud m the praises of the memcinal 
pwportios of tliis substance; and Paracelsus says that it 
aliould Ih» worn round the necks of infants, as an admirable 
preservative against fits, sorcery, charms, and even against 

• JKlian, Far. Uitt, lib. ix. c a. ?Uu7, W^k. x. w^*x vh^\W 

hM»» btfii iiisda uie of for the same ^MitvcAe. T\ifc\t t%Xft «L\%\a.\«.%\s«s^ 
■Iftf «l « mile in a minute, tot ven liow, ox w» v« wj. 
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poiflon. It is a curious circumstance that the same super- 
stitious belief should exist among the nesroes of the West 
Indies, who affirm that the colour of coral is always affect- 
ed by the state of health of the wearer, it becoming paler 
in disease. In Sicily it is also commonly wom as an amulet 
by persons of all ranks ] as a security against an evil eye, a 
small twisted piece, somewhat resembling a horn, is wom 
at the watch-cnain, under the name of Suon Fortuna, and 
is occasionally pointed at those who are supposed to enter- 
tain evil intention. His late Sicilian Majesty was cele- 
brated for his fisuth in, and frequent use of, tne buon fortuna. 
Bat to retum to the coral usually suspended around the 
necks of children in our own country. In addition to the 
Bnpposed virtues of the coral, it may be remarked that 
silver bells are usually attached to it, which are generally 
regarded as mere accompaniments to amuse the child by 
their jingle ; but the fact is, that they have a different ori^, 
having been designed to frighten away evil spirits. For the 
same superstitious objects were bells introduced into our 
churches as a species of charm against storms and thunder, 
and the assaults of Satan. 

In farther illustration of the truth, that a custom has fre- 
quently survived the tradition of its origin, it may be here 
observed, that the common practice of persons who are 
unable to write, makins their mark or cross, is derived from 
our Saxon ancestors, who affixed the sign of the cross, as 
a signature to a deed, whether they could write or not 
Several charters still remain, to which kings and persons 
of great eminence affix " Signum Crucis manu propria pro 
i^norantid literarum.^^ Hence is derived the expression of 
signing instead of subscribing a paper. In like manner, the 
physician of the present day continues to prefix to his pre- 
scriptions the letter R, which is generally supposed to mean 
Becipe, but which, in truth, is a relict of the astrological 
sjnrnbol of Jupiter, formerly used as a species of supersti- 
tious invocation. 

Note 65, p. 336. — Invention of the Game of Chess. 
Alphesadi, an Arabian writer, quoted by Montucla in his * 
' Histoire des Mathematiques," expressly mentions thrf in- 
vention of chess as of Indian origin, and relates the follow- 
ing very curious Indian tradition: — Ardschir, King of the 
Persians, having invented the game of IHc-Trac, and being 
exceedingly vain of it. a certson Indiaa, ii^xckft^ ^'wea.^'^^ 
eon of Daher, invented the gajne oi cttftsa, ^x^-^^^*^ 
bis chess-hoaid and chess-men to ^e \;m% vs^^^"**- 
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The sovereign was so much pleased, that he dedred Seen I 
to name his reward, when this man made the appaienflr I 
modest request, that he should receive as a ciit so miitli I 
com as could be estimated by beginning wim one grain) I 
and doubling as many times as there were squares npoo I 
the chess-board, viz. 64. The king felt displeased at 1 
having his munificence thus slighted by a request sohmited | 
and so unworthy to be a gift from Royalty : but, as Sessa ' 
remained firm, orders were given to the chief minister lixA 
he should be satisfied : when, however, the visir had by 
calculation ascertained the enormous quantity of com 
which would be required, he waited upon the king, and 
with some difficulty convinced him of the fact; upon wbich 
the king sent for Sessa, — and said to him, that he admired 
his powers of calculation even more than the in^nnity of 
the ^^ame which he had presented to him, and, in respect 
to his promise as to the com, he was compelled to acknow- 
le<tee himself to be insolvent. 

Dr. Wallis, the friend of Sir Isaac Newton, and Savilian 
Professor of Oxford, found that the quantity of com would 
be such as to be capable of forming a pyramid, the measure- 
ment of which womd be nine Elnglish miles in height, and 
nine similar miles for each of the four sides of the base. 
After this, Montucla also states some elaborate calculations 
made by himself, and proves, amongst other remarkable 
&cts, that the quantity of com in question would cover 162,- 
000 square leagues to the depth of one foot, French measure, 
which would he at least three times the extent of the surface 
of France as it was about the year 1796, and which he esti- 
mates at 50,000 square leagues. 

Note 56, p. 342. — How to Poise an Egg on its End. 
By smartly skaking the egg, we disorganise its contents, 
whence the heavier particles fall down; and thus by lower- 
ing its centre of gravity, enable the egg to stand steadily on 
its base. 

Note 57, p. 344. — An Arithmetical Trick. 
This problem is to be found in Hutton's Recreations, and 
is stated as follows : — 

"A person having in one hand an even number of shil- 
lings, and in the other an odd, to tell in which hand he has 
the even number. 

Desire the person to m\]L\\\p\7 x««c&«t m tha ri^t- 
Aand by any even number w\iatevei, «ii^\k^\EL^^VfijL\ri 
an/ odd number; then bid bim to \o^V3^^x ^t^, x:^^ 
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ducts, and if the whole sum be odd, the eyen number of 
shillings will be in the right-hand, and the odd number in 
the left ; if the sum be even, the contrary will be the case. 
By a similar process, a person having in one hand a piece 
oi ^Id, and m the other a piece of silver, we can tell in 
which hand he holds the gold, and in which the silver. For 
this purpose, some value represented by an even number, 
such as 8, must be assigned to the gold, and a value repre- 
sented by an odd number, such as 3, must be assignea to 
the silver ; after which the operation is exactly the same as 
in the preceding example. 

"To conceal the artifice better, it will be sufficient to ask 
whether the sum of the two products can be halved without 
a remainder; for, in that case, the total will be even, and in 
the contrary case odd. 

" It will be readily seen that the pieces, instead of being 
in the two hands of the same person, may be supposed to 
be in the hands of two persons, one of wnom has the even 
number^ or piece of gold, and tne other the odd number, or 
piece of silver. The same operations may then be performed 
m regard to these two persons, as are performed in regard 
to the two hands of the same person, calling the ono; pri- 
vately, the right, and the other the len. 

Note 58, p. 346. — An Algebraic Problem. 
It is by discovering the number of counters left on the 
board that this trick is performed. By means of a table the 
problem may be immediately solved ; but as such a refer- 
ence would be inconvenient, and, indeed, destructive to the 
magic of the tricky a Latin verse is substituted, which may 
be easily carried m the memory, and will be found to an- 
swer all the purposes of a table. In order, however, that 
^e reader may become thoroughly acquainted with the ma- 
chinery of the trick, we shall explain it in the words of its 
author. The problem is stated as follows: Three thxnfs 
being privately distributed to three persons j to guess that which 
each has got?^ 

Let the three things be a ring, a s h ill i ng, and a glove. 
Call the ring the shilling e, and the glove i; and in your 
own mind distinguish the persons by calling them ftrs^ se- 
cond, and third. Then take twenty-four coimters, and give 
one of them to the first person^ two to the second, and three 
to the third. Place the remaining eighteen on the table, and 
then retire^ that the three persona iiid.N 6^\f^x^V.^ 

themselves the three things proposed 'wimoxA'^oxa c5ae«r^vBs^ 

them. When the distribution hasbeeuxckaAfi ^ 
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who Han the rin^ to take from the remaining eieitfeaQMs- 
ten an maiiy an he has already ; the one who Jhic liie 
iiiig to taki) twice an many an he ha« already, and iLe va- 
noil who han the glove to take foor times as many: aowd- 
ing to the altove sup|)o«tion then, the first pers<w'tia»iajbs 
one, t)ie nec^ond lour, and the third twelre; eonflc»qiieoiiTOKie 
eouuter (»nly remains on the table. When this is done, jm 
may return, and, by the number left can dtseorer wiat 
thiiiff each |>erHon has taken, by employing die ioOamio^ 
words: — 

1 2 3 5 6 7 

Siilv€ ccrta anima amita vUa fne$. 
To make use of these words, you must recollect, that ia 
all cases tliere can remain only 1, 2, 3, 5, 6, or 7 coonteii. 
aittl never 4. It must likewise be observed; that each sH- 
lalkle contains one of tlie vowels, which we have made 'to 
represent tlus things proposecL and that the first syllabie of 
ea(*h wonl mu««t be considered as representing the fint per- 
son, and the second syllable the second. Thi» being com- 
prehended, if there remains only one counter; von must eni' 
ploy the first word, or rather the first two syllables, 
the limt of which, timt containing a, shows that the first per- 
son hits tlio ring rttnresented by a ; and the second svUabie, 
that rontuiniug k. snows that the second person has tne shil- 
ling repronentetl ny a; from which you may easily conclude 
that the thiM person lias the glove. If two counters shook! 
remain, you must take the second word ur4a. the first vflar 
ble of whii^h, containing e. will show that tne first person 
has the HliiUing renresentoa by x; and the second sYUaUe, 
oontuining a, will nidicate that tlie second person nas die 
ring reprosenteil l)y a. In general, whatever number of 
counters romuui, that word of the verse which is pointed out 
by the same number must be employe<l. 

Instead of tlie above Latin verse, tlie following French one 
might be i^i :— - 

1 2 3 5 6 7 
Par for Mar jadis divirU ai grand prinu. 
In using tlio abovo hue, it must be considered as consist- 



I'his problem might bo proposed in a manner somewhat 
dillonmt. and might be applied to more than three persons, 
'lliose ot our readers who may be desirous of farther infbr- 
mnUon on tiie subject, must cotvft>Ax^^\x«x\xL\hA 26th of his 
' ^^blinwn plaiaantea et dAQc\a\>W 
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CAMPBELL'S LIVES OF THE LORD CHANCELLORS, 7 vols, crown 
8vo, extra doth. 

CHIMES, by Dickens, plates, 18mo, fkncy cloth. 

CHRISTMAS STORIES— The Chimes, Carol, Cricket on the Hearth, and 
. Battle of Life, together with Pictures firom Italy, by Dickens, I vol 8vo» 
paper, price 37i cents. 

COMPLETE COOK, paper, price only 25 cents. 

COMPLETE CONFECTIONER, paper, 25 cents. 

COMPLETE FLORIST, paper, 25 cents. 

Complete gardener, paper, 25 cents. 

CURIOSITY SHOP, by " Boz," paper or cloth. 

CiESAR'S COMMENTARIES, 1 vol. 18mo, neat cloth ; being vol. I. of 
Sclunitz and Zumpt's Classical Series for Schools. 

CAMPBELL'S COMPLETE POETICAL WORKS, in 1 vol. crown Bnt, 
doth gilt or white calf, plates. . 

COOPER'S NAVAL HISTORY OF THE UNITED STATES, oomplet* 
' in 1 vol. 8vo, cloth, with plates and maps. 

COOPER'S NOVELS AND TALES, in 23 vols, sheep gilt, 12mo, or 47 
vols, paper. 

COOPER'S SEA TALES, 6 vols. 12mo, cloth. 

COOPER'S LEATHER STOCKING TALES, 5 vols. 12mo, doth. 

CARPENTER'S COMPARATIVE ANATOMY AND PHYSIOLOGY, 
with numerous wood-cuts, (preparing). 

CARPENTER'S ANIMAL PHYSIOLOGY, with 300 wood-cuts, (pre- 
paring). 

CROLY'S HISTORY OF THE CHRISTIAN RELIGION, to be complete 
in 3 vols., (at press). 

CLATER ON THE DISEASES OF HORSES, by Skinner, 1 vol. ISmo. 

CLATER'S CATTLE AND SHEEP DOCTOR, 1 vol. 12mo, cuts. 

CAMPBELL'S FREDERIC THE GREAT, 2 vols. 12mo, extra cloth. 

DON ClUIXOTE, with numerous illustrations by Johannot ; 2 vols., 
8vo, cloth, or half morocco. 

DAVIDSON. MARGARET, Memoirs of and Poems, in I vol. 12mo, paper 
50 cents, or extra cloth. 

DAVIDSON, LUCRETIA, Poetical Remains, 1 vol. 12mo, paper 50 centi, 
or extra cloth. 



IiCA AND BLANCHARd's MISCELLANEOUS FUBUCATI0N8. 



DAVIDSON, Mrs., Poetry and Life, in 1 voL ISmo, paper 50 centa, or extra 
cloth. 

DANA ON COBALS, 1 vol. royal 4to, with AUas of Plates, (at press). 

DOMBEY AND SON, by Dickens, 1 vol. Svo, with 16 plates, price 50 
cents. 

Same work, fine edition, 40 plates, extra cloth. 

DOG AND SPORTSMAN, by Skinner, plates, 1 vol. 12mo, cloth. 

DUNGLISON ON HUMAN HEALTH. 1 vol. Svo, cloth or sheep. 

ENCYCLOPiEDIA OF GEOGRAPHY, in 3 octavo vols, many cutf and 

maps, various bindings. 

ENCYCLOPiEDIA AMERICANA, 14 vols. Svo, various bindings. 
Vol. 14, bringing the work up to 1846, sold separate. 

EAST'S KING S BENCH REPORTS, edited by G. M. Wharton, 16 vols, la 

8, large Svo, law sheep. 

EDUCATION OP MOTHERS, 1 vol. 12mo, doth or paper. 

ENDLESS AMUSEMENT, neat ISmo, crimson cloth, with cuts. 

FIELDING'S SELECT WORKS, in 1 vol. Svo, cloth, or 4 parts, paper. 

FRANCATELLI'S MODERN FRENCH COOK, in 1vol. Svo, with many 
cuts. 

FOWNES' RECENT WORK ON CHEMISTRY, second edition, by Bridges, 
1 vol. 12mo, many cuts, sheep or extra cloth. 

GRAHAME'S COLONIAL HISTORY OP THE UNITia) STATES, 3 
vols. Svo, a new edition. 

GRAHAMS ELEMENTS OF CHEMISTRY, 1 vol. large Svo, many cuts^ 

(new edition, in press). 

GIESELER'S ECCLESIASTICAL HISTORY, .3 vols. Svo. 

GRIFFITHS' CHEMISTRY OF THE FOUR SEASONS, 1 voL 12mo, 
many outs. 

GRIFFITH'S MEDICAL BOTANY, 1 vol. large Svo, extra doth, nearly 

400 cuts. 

GROTE'S HISTORY OF GREECE, to form a neat 13mo series. 

HAWKER ON SHOOTING, Edited by Porter, with plates and cats, 1 voL ' 

' Svo, beautiful extra cloth. 

HERSCHELL'S TREATISE ON ASTRONOMY, 1 voL 12mo, cutf and 
plates. 

HALE S ETHNOLOGY AND PHILOLOGY OP THE U. S. EXPLOB- 
ING EXPEDITION, 1 vol. royal 4to, extra cloth. 

HEMANS' COMPLETE POETICAL WORKS, in 7 vols. 12mo. 

HEMANS' MEMOIRS, by her Sister. 1 vol. 12mo. 

HOLl'HOUSE'S LAW DICTIONARY, by Penington, 1 vol. large ISmo, 
law sheep. 

HILIilARD ON REAL ESTATE, new and much Improved Edition, S 
large vols. Svo, law sheep. 

HILL ON TRUSTEES, by Troubat, 1 large voL Svo, law sbeep. 



lll6nBQiLI.« BORXttT OF THE LATK WAB, 1 toI. 8vo. 

ntVING^ ROCKY MOUNTAINS, 2 vote, lihno. cloth. 

JOHNFOVS DICnOVARY OP GARDENING, by Landreth, 1 vol toll 
vayal Itea, 9S9 mow uay oils. 

KXArrS TECHNOLOGY, OR CHEMISTRY APPI.IED TO THE AITB 
AND TO MANL'FACTt'RBa Translated liy Ronalda, Edited bj Jotn* 
•oa. VoL L, wiUi aa—r>itt iUastratioBs. 

KEBLES CHRISmABf YEAR, ia 3iaK>, extra doch, lUuminatad title. 

KDLBY AND SPENCER ENTOMOLOGY, 1 laixe 8vo voL with pMai^ 
ptaia or colored. 

LOVER'S IRISH STORIES. 1 toL royal Ijfano, with eau, extra cloth. 
SasM work, paper, price SO eeata. 

l/yvcrs RORY aMORE, 1 ToL royal tSkoa, with cata, extra doth. 
Same work, paper, price 50 cents. 
Bane work, 8vo, price 25 centa 

1X)VER*S SONGS AND B.\LLAD6, ISmo, paper, 95 cents. 

LIGHTS, SHADOWS, ice^ of Whigs and Tories, 1 voL ISmo. 

LANGUAGE OF FLOWERS, eighth edition, 1 toI. ISmo, oohned ptaM, 
crimsoB cloth, filt. 

LANDRETH^ RURAL REGISTER, fbr 1818. royal ISmo, many cuU, 
price 15 cents. Copies fiv 18<7 still oa sale. 

LOVES OF THE POETS, by Mrs. Jamieson, ISmo. 

MARSTON, OR THE SOLDIER AND STATESMAN, by Croly, Sro, 
sewed, 50 cents: 

MACKINTOSHES DISSERTATION ON ETHICAL PHILOSOFHY, 1 toL 
doth. 

MOORED HISTORY OF IRELAN^D, in 3 vote. 8vo, cloth. Second toIoom 
sold separate 

MARTIN CHUZZLEWIT, by " Boz," cloth or paper. 

Ml'LLER'S PHYSICS ANT) METEOROLOGY. 1 voL large Bvo, 2 colored 
plates, and 550 wood-cuts. 

MILLWRIGmrs AND MILLER*S GUIDE, by Oliver Evans, in 1 voL 
8vo, sheep, many plates. 

METCALF ON CALORIC, 1 vol. 8vo, (at press). 

MILL'S HISTORY OP THE CRUSADES. AND CHIVALRY, in cm 
octavo volume. 

>nLL'S SPORTSMAN'S LIBRARY. 1 voL 12mo, extra cloth. 

NARRATIVE OP THE UNITED STATES' EXPLORING EXPEDI* 
TIG V, by Captain Charles Wilkes, U. S. N., in 6 vols. 4to, $60 ; or 6 vols. 
«"»P«j"ial 8vo, $35, with very Numerous and Beautiful Illustrations, on 
wood, copper, and steel ; or 5 vols. 8vo, $10, with over three hundred 
wood-cuts and maps. 

NIEBUHR'S HISTORY OP ROME, complete, 2 large vols. Bvo, 
NICHOLAS NICKLEBY. by Boz," cloth or paper. 



XEA AND BLANCHARD's MISCELLANEOmSI PUBLICATIONS^ 



OLIVER TWIST, by " Boz," cloth or paper. 

•flCCIOLAt^The Prisoner of Fenestrelia, iilosCrated edition, witli cut% 

royal 12mo, beautiful crimson cloth. 
Same work, fancy paper, price 50 cents. 

PHILOSOPHY IN SPORT MADE SCIENCE IN EARNEST. 1 voL 

18mo, neat crimson cloth, with cuts. 

TOPULAR VEGETABLE PHYSIOLOGY, by Carpenter, 1 vol. ISmo^ 

many cuts. ' 

PICKWICK CLUB, by "Boz," cloth or paper. 
BUSH'S COURT OF LONDON, 1 vol. 8vo. 

RANKE'S HISTORY OF THE POPES OP ROME, 1 vol. 8vo. cloth. 

BANKERS HISTORY OP THE REFORMATION IN GERMANY, to bt 

complete in 1 vol. 8vo. 

RANKE'S HISTORY OP THE OTTOMAN AND SPANISH EMPIRE0» 

. 8vo, price 50 cents. 

ROGERS* POEMS, a splendid edition. Illustrated, imperial 8vo. 

EOGET'S OUTLINES OP PHYSIOLOGY, 1 vol. 8vo. 

ROSCOE'S LIVES OP THE KINGS OP ENGLAND, a 12mo Series to 
match Miss Strickland's Ctueens. 

STRICKLAND'S LIVES OP THE aUEENS OP ENGLAND, 12 VOto. 
I2mo, cloth or paper. (This work is now complete.) 

Bame work, crown 8vo, extra cloth, two vols, in one ; large type, and fine 

paper, beautiful crimson cloth. 

SELECT WORKS OP TOBIAS SMOLLETT, cloth or paper. 

SIMPSON'S OVERLAND JOURNEY AROUND THE WORLD. orowB 

8vo, extra cloth. 
Same work, 2 parts, paper, price $1 50. 

BIBORNE'S WATERLOO CAMPAIGN, with maps. 1 vol. large 8vo. 

SCHMITZ AND ZUMPT'S CLASSICAL SERIES FOR SCHOOLS, in 
neat 18mo volumes, in cloth. 

STABLE TALK AND TABLE TALK, FOR SPORTSMEN, 1 volume, 
12mo. 

SPENCE ON THE JURISDICTION OP THE COURT OP CHANCERY, 
vol. I., large 8vo, law sheep. 

Vol. II., embracing the Practice, (nearly ready). 

SMALL BOOKS ON GREAT SUBJECTS; a neat 18mo series, price 9b 

cents each :— 

No. L ** Philosophical Thsokiss and PhilosophicaIi Ezpbeibvcb.** 
No. 2. "On the Connection between Pbtsioloot and Intellectva& 
Science.** 

No. 3. " On Man's Power over bimselp to Prevent or Control In- 

SANITY." 

No. 4. An Introduction to Practical OROAino Ghbmxstrt.** 
No. 5. ** A Briep View op Gkekx Phzlobopht up to the Age op Pi* 
riclbb.** 



A» mjmauMifm waadkLLMKmam wmxtrms. 



SMALL BOOKS ON GREAT SCBJBCTB.w 

lfo.6w A BsnrVtsw orGftox FiiUMom nuui nx Aob or Soc&ini 

TO rmm Covura op Craorr." 
No. 7. "CMurrtxK Docnusn ahv PftAcncs at m Bccond Ckhtuit." 
No. 8. " Av Exronnov or TnaAK ▲» Coxmom Eekoes, adaftbd to 

TVS Ybae or Geacb 1845.** 
No. 9. ** Av ImoBocnoii to Vmktablb Pvtsioloot, wm Rmxixca 

TO TVS Wok KB or Ds Cjuidoixb, Loatur. ^c** 
No. M. "0» rmm PEincxrus or Cumixax. Ljlw.** 
No. IL ** CmrriAii Seen m m Nikrsbrts CsvnrftT.** 
No. IS. **PEX]KarLn or Graxxar,** te. 

Or the whole done up in three Tohwee, extrm doth. 

TAYL0R*8 MEDICAL JURIBPEUDENCE, Edited with leqiect to Am»^ 
rican Practice, by GiiiBth, 1 roL 8vo. 

TATLOB'S TOXICOLOGY, hj Griffith, 1 vol. Svo, (jMUtf ntOf). 

TRAILL'S OUTLINES OF MEDICAL JURISPRUDENCE, I 011111 vol 
8vo, cloth. 

TRIMMER'S GEOLOGY AND MINERALOGY, 1 voL Svo, doth, munf 
cats. 

THOMSONS DOMESTIC BfANAGEMENT OP THE SICK ROOM, 1 
vol. JSmo, extra doth. 

TlrikEAH. by Sealslleid, priee S5 eenta. 

VlKGILn CARMINA, 1 neat 18mo vol., extra doth, beiDf voL R of 

bchmitz and Zumpt's Clanical Series. 

WALPOLE^ LETTERS, in 4 large toIs. 8vo, extra doth. 

WALPOLFS NEW LETTERS TO SIR HORACE MANN, S vols. 8vo. 

WALPOLE'S MEMOIRS OF GEORGE THE THIRD, S vols. 8vo. 

WHITE'S UNIVERSAL HISTORY, a new and Improved work for 
. Schools, Colleges, &c., with Questions by Professor Hart, in 1 yol. large 
< 12mo, extra doth, or half bound. 

WEISBAOH'S PRINCIPLES OF THE MECHANICS OF MACHINERY 
AND ENGINEERING, vol. I, with five hundred cuu. 

WILLIAM THE CONaUEROR, Life of, by Roicoe, 1 vol. ISmo, extra 
• cloth or fkney paper. 

WHEATON'S INTERNATIONAL LAW, 1 vol. large 8vo. law sheep, or 
extra cloth, third edition, much improved. 

WRAXALL'S POSTHUMOUS MEMOIRS, 1 vol. 8vo, extra doth. 

WRAXALL»S HISTORICAL MEMOIRS, 1 vol. 8vo, do. do. 

yOUATT ON THE HORSE, Ac, by Skinner, 1 vol. 8vo, many eats. 

YOU ATT ON THE DOG, with plates, 1 vol. crown 8vo, beautifUl crimfoa 
cloth. 

YOUATT ON THE PIG, 1 vol. 12mo, extra cloth, with cuts. 
Same work in paper, price 50 cents. 

Together with nnmeroos works in all departments of Medical Science, r yfi^i^ y 
of which can be bad on applicatioa. 



i 



THE AMERICAN ENCYCLOPEDIA. 

BROUGHT UP TO 1847. 



THE ENCYCLOPiEDIA AMERICANA: 

A rOPULAK DICTIOKARy 
OF ARTS. SCIENCES, LITERATURE, HISTORY, POLITICS, 
Af^D BIOGRAPHY. 

IN FOUHTEEN LARGE OCTAVO VOLUMES OP OVER SIX irUNUaED 
DOLBLE COLUMKED PAGES EACH. 
For EJile very low, in varkma styles pf liimllii^. 

Smnc* ft&T9 finvinp elapwil sifice tfio orieinfll thlrtoen 7oluiii4?> of tlM 
EyCVChOPiTlDIA AMERfCANA were publislied, lo bring it up lo tlm 
I>r#*i?nt rtny, wjilj iTnj his^lory of that period, at the retiut-si of nmuerou 
All bscri berg, the publiKhem hhve Juat Isauod a 

BUPPLExlTENTARY VOLUME (THE FOURTEENTn). 

BRINGING THE WORK UP TO THE YEAR 1 84T 

EDITED BY HENRY YETllAfiE^ LL*D* 
TiM-Ptovost njid Ftaii^&n tr nf AIaOt<oniiatic% in tJne WBivftTBity of Pennsylvania, Autlkor 
of " A Treatise on PoUtical EcQtioniy /* 

In one large oc:avQ volume of over 650 double columned pnf es. 

The tiifincroti9 suljwribctfl who Iinve bften waithiEr the completion of thLi 
TOlume can now ]ierfect lUmr aeta, and al who waul 
A REGISTEIt OP TffT^ EVENTS OF THE LAST FIFTEEN YEARS, 

FOR THE WHOLE WORLD, 
run (tbtain thie vohrme sepuralcly : price Twn Bnllars uncut in ninth, or 
Twn i>[]L]nrii and FifYy cent!9 In Jeatiicr, to tnatch the atylci ju which tlw 
ItubliiiheMi have bcren selline seta, 

8iibecribcT9 in the lar^ citrefl f^n be iiiip|i\i«d on upplicatlon at nnr ci^ 
the principBl bcHikBtorea; and perBons fending in ihe country can have 
Ibeir st^l» niatcliod by sending a volume in charge of flriendsTtaf tin f the city. 

'■ This voliJtijfl is worth owning tiyjtsftlf, iia n.most mmf}tiimt end roijabie finnipend 
<rf rec^iiL HiHtary, Bioffraphy, i^tntijftics^ dLC. Ttw entire work TormG the d»e;3,pest 
and ijrnhftlilT ruiw the most desirable Ent^ydBpradia publiii^al foi pupiLlar usev"— 
Ne0 Yarh trilnme, 

"The Conv^TKiH^nia Lniciin (EerrclfipiBdm AmertmnH^ hKS bncame a hotn^hnlrl 
Wk in all Ihp intelNffcnt ^imilios in AmeHcn, and ia wndcvtihtsilly ihe YmA iWrn^iUyrr 
at biru2;Taphk^t ilistijneid, p^nnaniphtefii^ nnd nnHtJcnl infonniitioii mf t)i4l kmd wtiica 
dijieriiniaatiag refers require."— ^/unffln'sJiwirtwt 

TUi voliillfle of ihp Enryinlorwctlifi it a W«fl minuter Abber nf AtticrteJWt Tdputatkin. 
Whil vaaaw 9rs on tlie roll wnca 1333 1'^— iV T. Idttmn/ 

*Tlia work to which tiiia ToUnreie forms a typrdera«nt,, is one of the mimt imporlnnf 
«ntthbatv>nK thai has, t^Ter bc^n uiftile lo the htemlurtr of nur (mtint ry. Ttf^idini hihi- 
d^TtKln^ into a comiwimivcly tuirrow c&mpati«, tho auh«EanDa "f InrHer workj of tAw 
pame kind which hud brvKeaed it. it miitains avast amnunt of inranniitiiKri lliaE is not 
iSKwhere ui bo fniind,&ni9 iit disilQ^mahwlf noi }&m far its wlniinihln BrmnRHnMint, 
\ mn far tho ?ni^ft7 of mbjeets whifh it treats^ Ilia prewnt volamis, wbinh in 
mAitt& br ntA" °^ dssLinifuished KliolnrB ef nar euanttTt is wnriiif to foUcnr 

,^the troia of thtiM) which have prerftdod it. n rsituirkiibly reiieiioiu Dond«ibifk^ 
tMsm of thd mnnft rennt iifipratremiruia in srienM and tb« arta, betii^IfhK formii]^ a vary 
llmrMirtiini Eiddjtirjn ill thd dBptirtmeat of Biuempby, ilie gouural pr^graw of ioeietf , 
1 4s., ic^— JiiflJi^ Aj-gtts. 



CAMPBELL'S LORD CHANCELLOBS. 

NOW COMPLETE. 



LIVES OF THE LORD CHAHCELLORS ARO KEEPERS OF 
THE GREAT SEAL OF ERGliWO. 

mox ram CASLuar raui f tmrn wwrnm or bob osokos it^ 

BY JOHN LOAD CAMFBBLL. A M.F.I UK. 

Now eomplete in mwu hBnilmu crowm ocuro toIums. 

Bringing tMBW0Htt0tUi0na^L9r4EUmi,lS3B. 

wliBM IM wiik eaeitfi« iaeidMli, abood in purtnuM; doclekei. ui 
fci al t t w, — J ■» ai oBce iwwcmg — d i Ml i u i i i m . The wnk ■ aot oaly hi*«l> 
eel aad biofpraphieel, bat it is aneoilotical and ph fl oaoj^riceL Mmuf of the cfaaptaci 
eprt»dythrilliiyi M- ii t a« t i.iHutea» a wholes the pa Min e rin n way he lepedadMrf 
ah«h ifdtectl erdv."— Ageirer. 



MURRAY'S ENCYCLOPEDIA OF GE06RAPHY. 



THE ENCTCLOPiEDIA OF GEOGRAPHY, 

cosmnsnro 

A COMPLETE DESCRIPTION OF THE EARTS, PHYSICAL. STA- 
TISTICAL. CIVIL. AND POLITICAL. 

KXHIBITIlfO 

ITt BELATION TO THE HEAVfiNLT BODIES. IT8 PHYSICAL STRUCTTOB. TD 
XfATURAL mSTORV OP EACH COUNTRY, AND THE INDTOTWr, 
COMMERCE. POUTICAL INSTITUTIONS. AND CIVIL 
AND dOCIAL STATE OP ALL NATIONS. 

BY HUGH MURRAY, F.R.S.E., &c. 

jMlaM ta Botaar l>7 Prorewor HOOKER — Zoolocy, Ac, by W. W. SWAINSON — AslfDaawf 
«c. by ProfEuor WALLACE - Geology, Ac, by Frnbmu JAMESOH. 

RBVI8BD, WITH ADDITIONS, 

BY THOMAS G. BRADFORD. 

THI WHOLE BROUGHT UP, BY A SUPPLEMENT, TO 1843L 

Tn thrM large octavo volumes^ 

VARIOUB STYLES OF BINDING. 

Thii ffreet work, fUrniahed at a remarkably cheap rate, contains about 
NiNBTCiif HUHDRaD LAROB IMPERIAL Paoes, and IS illustrated by Eightt* 
Two SMALL Maps, and a colored Map or the Ubitbd States, after Tan- 
njrt, tofetnor with about Elkvbn Bdmdred Wooo-Cots, executed in tha 
BMt •tyie. 



LEA AND BLANCHABD's PUBUCATIOMtf. 



SCHOOL BOOKS. 



BIRD'S NATURAL PHILOSOPHY. 

NOW READS'. 



ZSZiXSMSXTTS OP TStATmULn FHZXiOSOFB7y 

BilSa AST SXPSBIMEITTAL INTHODVCTIOir TO TH£ 
PHTBICAL SCIENCES. 
ILLUSTRATED WITH OVER THRBB BDNDRED WOOO>Cim. 

BY GOLDING BIRD, M.D., 

Assistant Physician to Gay's Hospital. 

FROM THE THIRD LONDON EDITION. 

In one neat volume. 

** By the appearance of Dr. Bird's work, the student has novr all that he can dedvt 
In one neat, concise, and well-ili^ested volatne. The elements of natural philoK>ph]r 
are explained in very simple language, and illustrated by numerous wood<cat8."'«« 
Medical Gazette. 

**A volume of useful and beautiful instruction for the young."— ZtKminr Oazette. 

" We should like to know that Dr. Bird's book was associated with every boys* an4 
^Is' school throughout the kingdom."— JIfeefictrf Oazette. 

" This work marks an advance which has long been wanting In our system of in- 
struction. Mr. Bird has succeeded in prododug an elemeutaiy work of great mecU, 
—At/tcnantm. 



HERSCHEL L'S AS TRONOMY, 
A. T&BATZss o»r AST&OZrOWT, 

BY Sm JOHN P. W. HER9CHELL, P. K. S., A;c. 
mra vuMEBOua plates and wood-cuts. 
A NEW EDITION, WITH A PREFACE AND A SERIES OP QUJ5STI0NB, 
BY S. O. WALEEB. 
In one volume, 12mo. 

BREWS TER'S OPTICS. 
BZssafl[B»rTS or oftzos, 

BY SIR DAVID BREWSTER. 
WITB NOTES AND ADDITIONS, BT A. D. BACBS, LL.D. 
Superintendent o£ the Coast Survey, ice. 
In one volume, 15hno., with numerous wood-euti. 

? 



UA. AKB BLAMCHAVD^S PUBUCATIOKfc 



MULLER'S PHYSICS AND METEOROLOGY. 

NOW RE A Dir. 

PRINCIPLES OF PHYSICS AND METEOROLOGY, 

BY J. MULLER. 
P r t i f rwor of I1i]n4cs tt th« UntTerait j of FreibarK. 

AHD TWO COUURKD PkATSIk 

In OM ocUto volame. 
TRAN8XaATOR*8 PREFACE. 

^ • 4f IVllDt tai. M^titmiiu^ ftltti tv ukU'SLLI;.- T,^ In- nti^lHUnPH], « illiiMJt lln 
if ftffiMtr«iBD«iii of tine and Ub^jnr tk^Hi m'^^E r'f'i^ojka can. uif'.'S'l 

ILjllML xhiB Ml int ft WEiutd tmem pciaHl>l> br smlncn m v mil « 

^^^^^ hmn f<ii*lilBa I" iJitrrjdoM aJ] tii* tndst unparUqi iioto iwl Hmnm 
muim teftt»iV^. Hir^iE^vtnuc*. l>TiiAinir!i. HrJnhl'ynrimim, Pbetmniics. ttie Im 

wni tiii«nft|t. ^o^>«<ii> Lm .l1 .hriil i'liv^u-.u! I >LkC4t:». .Sf :i;^]ir'n«jiii, E[i'Ci riditf ami G&traun, 
Ift BUUw^Antiili^N Ju;hL \]iittH^ruliw;jr,Mrjr1tiiii UtiK 93 Kiev 00 onlinur nuiUli^ 

■MlriMMh Of UiNi niiOiwr im wbitii tli« iruunliOor has eKRCQtod hii tw.lft be- 
Emi^E^M HilMHit M liM nil^mptBd aotiiiiv mure tbut ■ fAAiOt utd BHit;r 
Sh2 w*«w^ (MAiuri^ Howwvnr, cuncrltkte this Itnef mCnHlixitflfr 

wrtliitiut airiK-uitf ihv ttttf^ttoik hi& K«ul«i^ til tin aplemLd msmier in wlsid 

Ai^mft, UM7. 

' *TlM rhyiioi of Holler is a work, mpoTb, oomplete, nnknie: the gnttta/t wm 
kiM>wn to l&wlnh ScMor* coaU iMtt hsf bmn better tui^lietL The work » of nr- 
pMnniff int^nfaL The value of this cunthbutioa to the scientific records of tha 
rounir^ may be duly estimnted by the ftict, that the cost of the original drawings sad 
•aiinTinKs aliwie has ezcrmleU the aum of 2X)0L**— Lancet, March, l&i7. 
^The plan mkipted by MuUer n simt^ : it reminda as of the excellent and popular 
treatise publrxhru manr years ainoe by Dr. Amott, but it takes a much wider ranfs 
of auttH^cts. lake It, all the necenary explanationa are giTen in clear and oooaae 
langua((«t, without nM>re than an urcaaiooal reference to mathematica; and the tna- 
tmr i»ni<«t abundantly illustratetl with well-execated wood engravinga. 

•*The authitr haa attoallr contrirHI to roroprise in about five hundred pages, ia* 
eluding the aitace ncrupinl oy illuittrations, Mochanica, the Laws of Motion, Aooastia, 
Light, Magnettani. Elet^icity, Galvanism, Electro-Mugnetism, Heat, and MetaQrolofcy. 

** Medical practitiiuiers and atudenta, even if they have the means to procure, have 
•ertainly not the time to atudy an elaborate treatiae in every branch of acience : and 
the quMiion therefbre ia, Kiraply, whether thev are to remain wholly ignorant of such 
•nbjw^ta, or to make a profitable uae of tlie laboura of those who have the happy art 
of aaymg or auMcerting much in a amall apace. 

" From our examinatiim of thia volume, we do not hesitate to recommend it to our 
rpadera as a un>ful book ou a moRt interestingr branch of science. We may remark, 
that the tranalalion ia so woU executed, that we think tlie translator ia doing himsell 
i^iuatioe by uoucoaling his name."— London Medical Otuette, August, 1817. 

nGRlHAM'S cIMsTRYT"' 

NEARLY READY. 

BIsBMBXTTS OV 0HB»CZ8T&Ty 

INCLUDING 

TBE APPZ.ZOATZON8 OF THE SOZENOE IH THE ARTS. 
BY T. aRAHAM, F.R.S., «cc. 

tKCOim AMKRICAN, FROM THK RBCOND LONDON BOIT10N. 

EDITED AND REVISED BY ROBERT BRIDGES, M.D. 
Professor of ChemiaUry in the Franklin Medical College, Philadelphia. 
In ono large octavo volume, with numerous wood-cngravingfl. 
* TWa edition will be Ibund cuXarKcA tiwA VsuvtoN^iA, «^ «a lo be (UUy brought 
fQ^iOM levul with tbe Kicnce of the dav. 



LEA AND BLANCltARo's PUBLICATIONS, 



SCHOOL BOOKS. 



ARNOTT'S PHYSICS. 



ELEMIiNTS OF PHYSICS; OR, NATURAL PHEOSOPHY, 

GENERAL AND MEDICAL. 
WAmxif ron univi^rsai, use, m i-laim, or NON TECiiNrcAi, langpagev 
BT ZsTlE lil. JLnur OTT, ia.I3, 
AITEW EDITION, BV ISAAC HAYSf M. 

CoDipleto in one octuvo volume, with nearly two huntlrcd won<I-ciita, 

Thm stikcdonl vfork hns been hm^ nnil rAxronrably Imown a» oni* of tbo bent populv 
egqKttiLjoiw n( Uje iiiterei9tiAg: edtincd It treaJls aL It ii ezteim¥eij m&H m jiuluj of Uia 
fin: Homiutinai. 



ELEMENTARY CHEMISTRY, THEORETICAL 
AND PRACTICAL, 

ET GEORGE FDWNES, Ph. P., 

ChiiniLC!4il IfctyrKr in tlie MiddlEsex liospptal Medici Sdiouli d^c, 6co, 
WITH NUMEEOUS ILLUSXBATIONS. 

EDITED, WITH ADDITIOKS* 
BY EGBERT BRIDGES, M.D., 
Frofassor or (>nneral aQd PlmTmBoeotical diemiitir in tlie PhilBdelphJa Coll«st oT 

njarmflpcy, Auo., 

SECONTJ AMEHICAPr EDITIOM, 

la one large duodecimo volnma. phef<p, or i^irtrii cloth, witb Duarly 
two bundrud wood-cuUL 

TTie chmracterorthli worit Is Micb sn in rftonronietid it tu mll rnlle^ oru] nendmnieB 
Ih want of a ti^Et-tNink. It is fallj broQ^til up Ui IUr day, cotiLaimn^ ull thi> Hlv vif-vm 
mil] iJiMN IV furies that have bo mitireV clitinEefl Itie of ihe soiflnor?, and il iscDLifiK 
pltte]> iilnilraloti with irary numerous wrmd eiteTiiirinsi,MflaiirLtiiry of rMl Uib diflfl- 
rFtili proennnes and Ibrins nf ^ppsnitiiB. Thoh^n BtricLl'r soipnti^r, it ia vrritt^ti witn 
great clt^mesif siid aitujiUcitjr of sJyle, rendering it to be cawptehtMulml by tJiuw 
wlio are cemni«nraiie the studjr. 

It miiy \k Ii^ well Ituund in leitheT, or neatljr dflce up in AtrnD^ doith. Iti lonr 
price plsuctss it wiihin ibe rcBch of alL 

Elelmc* a Irtier /mm JVitfisnr MBMoki^ <if WiTitosi flirf Jlfqrr OfWcpe, Tk 
" 1 hare pem^d Hlh t»it|( with Enoch plensare, and find it a most oilmtrablff wnrlr ; 
and, tn my mlud^ siifk a one iw is J"*t tww much ni»i*ktl in mcIichiIh wul aoUegfu. • • • 
Alt thus bfkokn 1 hnvu met with db cbemisiTy sre eithf^^r too puerile or too oruidite, aad 
I c^(irtriia» l>r. Fownce^ i'uxsk S€«m9 to W tu« hiip;il««t loodiiun J bave ween, mml odmi- 
znbly fimM»d tu tiU up the hiutiia." 

Tlioueh this wark hfis been neeatjy pnblin^ed, It hss EilreBdjr heen Aaciptiid up i 
toTt-biKik bjf llblrt^^ number of the higber flcbDoljt und eol[ppii»ithrt>»iifh«jUt th^ (xxint^^ 
and mmy of the Mwljml JTtNtititLH>nx, As n wcirk for tho upprr cL!W!»s in smndflmifi 
Ktid the Junior flMidenl-s of f^h1lfl|^e0, thtire hnji been but ana itisinlm AEpreasfld, Dcnwexiv 
iti mid it ^ €uii4id«rud jh Tun TiiiT-Bciuit (ur iim Chumical ^uOeiUt 



LSA AM) BLAKCHARu's PtTBUCATlOKS. 



POP ULAR SCIE NCE, 
msy km spence-s ENjoMotoey. for popular use, 

OB, ELEMENTS I'K ■■ ' r: >. - , i--.-,HcTS; O 'MHRlftlNO AN ^ 

tUUKT < >F N ! " 1 El I R At I A ^Ti JHJf JitBtB, 

. . _ J , Slc, k^. 

WliU PJzkltis, PlAiJi or CoIorcd« 
BT HEBY, F.R.S,, AND SPENOE, BSQ., r.H,& 

FiUM TUE ElXTil LDXQQ:^ KDlTlOX^ WlJiC:U WAS {^aSilFXl KD JtAD MCUH KHMPnBP, 

In ono large octavo voluias, tm clotli, 

. • ■ n. !■ n■^■|■l-' II- I).- 3iLSitraetiv* 

" 'I .., i I . .. L iM.wlenI^jlJef 

Hie ka\:< ..■ .. I- .-i. .:• =•. i • ■ -i ■ .. . .i" < o i n' uui- dL.-lrfi-f icuuul iilminfls, 

JOHNSON AMD LANDRETH ON FflyiT, KITCHEN, ANB 

rLOWER_GAnOENlNG. 
A BicmosTAitir OF sioiiiiair GjajaBsxrzNG, 

J3Y GEORGE WILLIAM JOHWBOxN. EBa. 
Aatluf »f the ** Pi iJiccpSei uf Pnwtirtvl Garde nrng:/' "*Tho Garaener'a AJjnaztu *^ 

WITH QKE nVMOtiEU AVD StDUTY WOOD-Cti'Tfl. 

ECITED, WtTH NtTMEHCUS ADDmONS^BY DAVID LANDRETH, t?F FI7ILA13ILFHU. 
In fms Imxps ruyil <]uac]*4i^ inia volumo, *ttiv. rjerth* at nearly Sbc Huudml 
iuul Fl/ty doable AQlumnf J Piigt^tr, 
Thij eJiticiH hnj been greatly niLaroil from Uia ori^moi. ifnnv artirJas of Itttlt* tnte* 
Jirai lu AiHcrkmiiff liaw been nrrtaiinl at vAioilv (miitU'd, niM much new niaEtect 
aumdnruii illditrtttoiK» MklML, ««MeiaUy with xeKpect tha vftfioi(«>4 f?<r frnt 
T^tijcli erjJDriE>ii'"e ha* sluwa to b« peouliarl/ uda|iUhJ 4nsrrCir'' n'^' I. -'i..' 
AilEiutEi ih^t tto Kaif (liily foUuvvei] in Uie pct^n bo admlratily Hj .; 
mn, to whciiTii i h« rliipf tnerit of the Wfirh: lielfjni?*. U hi» !■ m 

ediiuT and pubit$Kefs to iitc^rea^e its rtopuliir rtiaji^cter, LtK-r> . iny 

\iisw«t claa» of jiivrtiorittunii ftitulerB in llus crmntiT, nnd Ihev ti ti-t li '.v i.i -".imf. wiiat 
the/ hiive danireil iL tn an Eiiif?!fcilo[i»ilsu of Gardftfiitii^, if ntst of Kural AJffiura, » 
QnodeHHd iixid at aach » pncs^ tu tw witluc reuch ofiitj^lj lU^ wUuju tiuue soi^jiBCti 
iaterad^ 

GRAHAME'S COLONIAL HISTORY. 

HISTORY 0? THE miTm STATES. 

FROM THE PLANTATION OF THE BttlTrSfr COI^NTES ToJu 
Til E I ti ASSITMPTION' O P IN DEPE ^' D ENU E, 
SECOND AMKRrCAN EDITION, ENLARGIlO AND AMENDED, 
WITH A MEMOm BY PRESIDEMT QtHMCT. 

IH TWO i^lKGC OCtiVD VOL^MSlJ, KXTRA CLOTH, tVITU A fORTKilT. 

T\iia work hmvinf nsgumfld Ihe posttion "f & etandanl histoiy f>f thisr eniintrf/tha 

fiobli^tiere hwte bRsn tjulutsetl to isaiw an editjoti iu unialbr siie und at a tesa ar«t,t|iniit 
\s. dfC □latfoD Enav be commensurate With iti merits. It I3 aavt coueulered as ihB 
Hatsit im partial and trasiwflrthy liistory thftt hm yet appeared. 

A feiv copiis^ of the ailition la fuar vol a met, on extm Bnfr tbidt isaper, prlii^ AUit 
delists, max ^ ^ e^^tiEl^mEra douroiu uf procohuf & beautlM ^arlTit 



LEA AND BtANCHARD's PtBUCATIOMB. 



POPULAR SCIENCE. 



AMSTED'S ANCIENT WORLD. 

JUST ISSUED. 



THE ANCIENT WORLD, OR, PICTURESQUE SKETCHES 
OF CREATION, 

BY D. T. ANSTED, M.A., F.R.S, F.G.S., &c. 

PROFESSOR or OBOLOOY, IN KINO'S COLLEOK, LONDON. 

In one very neat volume, fine extra cloth, with about One Hundred 
and Fifly Illustrations. 

The object of this work is to present to the general reader the chief resnlts of Oeo- 
logical investigation in a simple and comprehensive manner. The author has avoided 
tHl minute details of geological formations and particular observations, and has en- 
deavoured as far as possible to present striking views of the wonderful results of the 
science, divested of its mere technicalities. The work is printed in a hand.some man- 
ner, with numerous illustrations, and forms a neat volome for the centre table. 

** As a resume of what is at present known on the subject of fossil remains, it is worthy 
to be a companion to the author's * Descriptive Geology,' a work of which we have 
^)oken in the highest terms. This volume is illustrated in the style of all Ykn Voorst^ 
Natural History works, and that is sufficient recommendation. Our extracts will 
convey a notion of the style of the woric, which is, like all that Professor Ansted has 
written, clear and pointed.— il^AeiMewn. 



CHEMISTRY OF THE FOUR SEASONS, 

SPRING, SUMMER, AUTUMN, AND WINTER. 

ilN ESSAY, PRINCIPALLY CONCERNING NATURAL PHENOMENA, ADMIT- 
TING OF INTERPRETATION BY CHEMICAL SCIENCE, AND 
ILLUSTRATING PASSAGES OP SCRIPTURE. 

07 GBirFXTHSy 

Professor of Chemistry in the Medical College of St. Bartholomew's Hospital, Ao, 
In one large royal 13mo. volume, with many Wood-Cuts, extra cloth. 

. ** Chemistry is assuredly one of the most useful and interesting of the natural sel* 
enc&s. Chemical changes meet us at every step, and during every see^n, the winds 
and tlie rain, the heat and the frosts, each have their peculiar and appropriate phe- 
nomena. And those who have hitherto remained insensible to these changes and 
unmoved amid such remarkable, and often startling results, will lose their apathy 
apon reading the Clicraistry of the ' Four Seasons,' and be prepared to enjoy the 
highest intellertual pleasures. Conceived in a happy spirit, and written with taste 
and elegance, the essay of Mr. Griffiths cannot fail to receive the admiration of culti- 
vated minds ; and those who have looked less carefully into nature's lieaaties, will 
find themselves led on step by step, until they realize a new intellectual being. Soak 
woiiis, we believe, exert a happy influence over society, and hence we hope that tbf, 
present one may be extensively read."— r*« Western Lcmcet. 



UA AMD BUMCHAKd's POBUOATHnM. 



POPULAR SCIENCE. 



PHILOSOPHY IN SPORT, MADE SCIENCE 
IN EARNEST; 

BEING AN ATTEMPT TO ILLUSTRATE THE FIRST PRINC» 
FLES OF NATURAL PHILOSOPHY, BY THE AID 
OF THE POPULAR TOYS AND 
SPORTS OF YOUTH. 

nOK TRS aiXTH Am OBSATLT DCPBOVXD LOlTDOir ^DmOlT. 

la one rery neat royal 18cno. ▼olnme, with nearly one hundred illofltratioBf 

on wood. Fine extra crimson cloth. 

**M«nr». TiM A Blam^ud haT« issued, in a beantiftil manner, a handaome booh, 
ealled * Philoauphr in Sptirt, made Sdence in Earnest.' Ttus is an admirable attempl 
to illnstnae the mat pnnripleii of Natand Philosophy, by the aid of the popalar to^ 
and MpurtM of yoath. Useful information is oonyeyed m an ea^, Kraoefnl. yet dignifiod 
manner, aud rendered easy to the simplest umlerstandinff. The book is an ai!mim% 
one, and nrast meet with onirecBal favour."—^. F. JBvemt^ Mmr. 



ENDLESS AMUSEMENT. 

JUST ISSUED. 



ENDLJBSS AMUSGMISNT, 

.A COLLECTION OF 

NEARLY FOUR HUNDRED ENTERTAINING EXPERIMENTS IM 
VARIOUS BRANCHES OF SCIENCE, 

INCLUDINO 

ACOUSTICS, ARITHMETrC. CHEMISTRY, ELTSCTRrCTTY, HYDRAULICS, HY* 
DRUSTATICS, MAGNFHSM, MECHANICS, OPTICS, WONDERS OF 
THE AIR PUMP, ALL THE POPULAR TRICKS AND 
CHANGES OF THE CARDS, <Scc., &c. 
TO WHICH 18 ADDED, 

A 001MIPI.ETE STSTEIKX OF PTROTECHinr, 

OR THE ART OP MAKING FIRE- WORKS: 
ras WHOLE SO CLEARLY EXPLAINED AS TO BE WITHIN REACH OF 
THE MOST LIMITED CAPACITY. 

WITH ILLUSTRATIONS. 
FROM THE SEVENTH LONDON EDITION. 
In one neat royal 18mo. volume, fine extra crimson cloth. 

* rt contains evervthin^ that can please the grave or the gay. It is * endless amoM 
ment, and the publishers might have added, instruction. What a help to a doll 
gathering, or what an able adjunct to a children's party ! It may be introduced to tha 
•oentifio or to the family cirde. and to each it will give instructjon and pleasure. II 
nfilled with illustrations. We shall give extracts firom it occusionaUy."— la^f'f 



LEA AND BLANC MARl>*fl FUBLIOATIONS. 



SOMERTILLE'S PHYSrOAL aEOaRAFHT. 



PHYSICAL GEOGRAPHY, 

BY MARY SOMERVILLE. 

AVTKOV, or "COWlTECTtOIf OF THE PHYSICAL ScreriCEi^" ETC* 
In om mat rmjal Y2mo. vdnwu, ex&^a cloth, 

CONTENTS.— Gcoloffy— Form of the Great Continenl— ETijrhlaitdn of 
tlie Great Continent— Mountain %mema of ihc Great CoiUinenl— Afnca 
— Afnencan Com i lie nt— Low Lands of Souih America— Ceiiirai America 
— NDrlbARiurka^GTeenland— Au9tr»li a— Tlie Ocean— Spr in fjs—Eu ni- 
pean River ft— African Rivers— A Biatic Rivers— RiTer Syslems of North 
America— Rivers of Sonlh AniericR— Lakea— Thu A tmosph ere— Vc{f em- 
lion— Vepeialion ofihe Grea; Continent- Flora of Tropical Asia— African 
Flora- Aualrattan Flora— American Veeeiaiion— Djalribution of Imiccia 
^DiFiribuiion of Fifttiea- DialrFbutlon of Rcpliies— DLitribulloa of Bird* 
— DislribMtion of Mammalia— Dituibution, Condiiiom and Futare Proi- 
petT? of the Human Race. 

While rcmliii^ this work we could ool help thin Icing: how intereiiinjf, 
as well as ujieful, geography as a branch of education might be mad 6 in 
Qor ichooU. In majiy of them^ however, Lhis is not accomiiS ished. It li 
To be hoped that this defect will be remedied ; and that in aiJ onr educa- 
tional i n sti tilt i ns Geograph w i 1 1 Boon tie taui^kl iij th e p rope r way , M ra. 
Somerville'B worlc mtiy, in Ihis respect^ be poimcd lo at a modal— Tat t'j 
Edinburgh Magazine ^ Septembers 

axaABiNas for Tsm 'votrn'a. 

FJIOM THE WORKS OF SIR WALTER SCOTT. 
In two very handmme iSmo voluvm* wiUi beautiful ptatei, dune iij in 
€Ti?tison extra ciath. 
MessTH. Len k BInn chard di!E)«rve tlie ihajiki of all the littie people in 
ihe land for iheae dclj^hlful volumesn which are ai agreeable io read oa 
ibef arc alt rncLive in appearance— if. Liter ary WorU, 

TALES AND STORIES FROM HISTORY. 

BY AGMiS WJ'RfChLAMl>, 
AUTHOR OF " I>IVKS OF TWE ^tJEENS OF ENOt A t?ll,^' ETC* 
Tn one handnom^ rayal liiffio, volumr^ cnmsofi exirtt ciatk^ toiiA iUusiraiioitfw 
la these pretty la tea from the legendary ajid aollieniic hiatory of Kn^- 
land and Continonlal Europe^ Miss Strickland has hit a hapjiy mean m 
pTescniinj^ lo the mind of yonih^ fact in its most fascinatLng, and &ctioa in 
Its (cast objet;lionnb]c garn^ 1i is a little work which will ht; dog^s eared, 
and pored over with a bfoibing interest hy the school- boy, — Betli. Patriot. 

The above works will tjc fonad admirable readiTig^ hooks for Fchools.— > 
Lea Blanchard also publish the foi lowing, which are suitable to ad- 
van e:ed elam's. 

A POPULAR TREATISE ON VEGETABLE PHYSiOLOGY. By 
W. Carppiiten M.D In one royat I2mri voiu-ne, wjth wood-cuts. 

THE ANCli:?JT WORLD; OR, PIClTTREi=tH'B i^lRETCHES OP 
CREATION. By B. T. Ansledt M. A,, F. B, 9 , F. O. S. In one royal 
VHmo. Vf>limnJ* with IM wood-cuis. 

THE CTIF^MISTRV OP THE FOUR SEASONS^ SPRTNG, SUMRTER* 
AUTUMN AND WINTER; an Ksaay pr in cipaJly eoiicerning Natu- 
ral Phenomena admitting of interprctatian by Chemical l^i^ience, imd 
ttlusirattn^ pasFiaflicB of i^criphJre. By Thomas GfilTiths. Iti ook large 
royal 13ino, voiomc, witb iKi wood- cuts- 




UA AKD BLANORARD B FUBUCATIOira. 



BOY'S TREASURY OF SPORTS. 

THE BOY'S TREASURY OP SPORTS, PASTIMES 
AND RECREATIONS. 

WITH FOUR HUNDftED ILLUSTRATIONS. 
BT 8AMUBL WILLIAMS. 

n vow KXADT. 

la OMTeiy neat volume, boand in extra crimson cloth ; handsomely printed 
and illiiitrated with enfravings in the firpt style of art, and 
conuining about six hundred and fifty articles. 
A present ibr all seasons. 

PREFACE. 

■nUs nioitntMl Msnnsl of ** Sjiorta, PMtimes, and Rerrestiom.** has been preiand 
with eiprciAl recyil to the ITeolUi, llzercise, umI Rational EnjogrmBOt of tbe yMDig 
raaders Id whom it ia nddrKw^. 

Every voriaiy of C(inim<'iii]nl)le Recreation will be found in Um folUminr ngm. 
Fhiit, von have the IiIUp ToyK of the Nunevy; the Tops and Marbles of the 
gnnnd ; ami thm Balbi of the Play-niom, or the nnooth Lawn. 

Then, you have a number of PaRtinies that serve to (gladden the flreside; to 
«p many ftoei mdit jm-fiilly, and make the piirloar ro-echo with miith. 

Nuxt. eonw tiie i:xe'm»iM( SiKWta or the Field, the Green, and the Flay-groesd; 
fblliiwed by the noble nnd truly Eniriish nmo of Crioket. 

GvmnaNtirs are next luIiiiiittNl ; then, the delightful recreation of Swimming; and 
the healihlul aport of Skolini;. 

Airhrry. unre the prvln of Emdand, in then detailed ; and very properly foOawid 
by InRtruiaitmj iu tlie ffmcoAil aocampliihrnftnt of Fencing, and the manly and 
liveninc exerrjia of Kidin?. 

Amrling. the poaiime of childhood, boyhood, manhood, and old age, is nnt de> 
scribed : aiHl liy attention to tlie instruction* here laid down, the lad with a itidt 
and a etrinf? may eoon become nn expert Angler. 

KeejiinR AiiinialH i* a fiivuurite pumuit of boyhood. Accordingly, we have described 
bow to n-or t\w Rabbit, the Squirrel, the Dormouse, the Guinea Pig, the Pigeon, and 
the Silkworm. A I'«nir rh:iptnr is ntlnptod to the rearing of Song Birds : the severd 
Tiirietie* of which, and their re9i>ective caees, are next described. And nere we maf 
hint, that kindness to AniinalM invariably denotes an excellent disposition : for. to jid a 
little crestum one lionr, nnd to t rpat it harshly the next, marks a oniricious if not a emel 
temper. Humanity is a jewel, which every bny sliould be proud to wear in his breast. 

>^ e now apimiach the nioio sedate amuseihenU— us Draughts and Chess : two (rf 
the noblest excrciKS of the iiiEruiiuiiy of the human mind. Dominoes and BagateUs 
follow. With a knowlcdiie of these four gnmrs, who would pass a dull hour m lbs 
dreariest day uf winter ; or who would sil idly by tho fire 7 . 

Amusements in Ant hmctichamUess Legerdemain, or s*eight-of-hand. and Tricks 
with Canls, will dnlisht many a family circle, whun the buimeas of the day is over, 
and the book is laid a.Mdc. 

Althotigli the pr(>smit volume is a book of amusements, Science has not beenez- 
duded from its pnp>s. And why should it be T when Science is as entertaming as s 
fairy tale. Tho cliiinees we rend of in little nursory-bouks are not more amusing 
than the cluinges in Chemistry, Optics, Klectricity, Magnetism, Sac By underManding 
these, you may almost become a little MagiciHu. 

Toy BalliKins uud Paper Kirow»>rk8, (or Fireworks w'thmtt Fire,) come next Then 
follow Instructions for Modelliug in Curd-Board; m that you may build for yourself 
a palace or a carriage, and. in short, make for yourself a rit4;Ie paper world. 

Puzzles and I'a/adoxes, Eniirnias and Riddles, nnd Talking with the Fingera, next 
make up plenty of exerciso for ** Guess," and " Guohs again." And as you have the 
** Keys"^in yout o>vn hand, you may keep your frieuds iu suspense, and make yourself 
as mysterioiLs as the Sphynx. 

Achaptar of Mi^UiimetH-uscfal and amusing secrrts—winds up the volume. 

The " I'reH.sury" contains upwards of four hundred Engravings ; so timt it is not only 
a collection of *'M>crets wcirth knowing," but it is a book of pictures, as ftill of prii^ 
as a Chnstmnii pjiddiug is of pluma 

It maybe as well to mention that the ** Treasury" holds many new games thst 
nave never j>eforo been printed in a book of this kind- The old ganies have been 
described afresh. Thiw it is, altosether. a now iumk. 

^Lnd now wo take lonvp, wishing you many hours, and days, and weeks of enjoy- 
ment over these pages; ami wc hope that you may be as happy as this book is brimful 
Of amusement, ' 



